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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YpPOBHE CpeIHEro OoOIIero oO0pa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOKEHUU U TpeOOBaHUU K pe3ysibTaTaM OCBOCHUS
OCHOBHOM 00pazoBarenbHOI mporpammsbl, npenacraieHHbix B PI'OC COO, a
Takxke ¢ yu€ToM (enepanbHOi paboueil mporpaMmbl BociuTanusa U Konmenum
npenojaBaHus  ydyeOHoro mnpeaMera «®Puszmka» B 00pa3oBaTENbHBIX
opraumsaiusax  Poccuiickon — ®enepauuy,  peaM3yIOIIUX  OCHOBHBIC
oOpa3oBaTeIbHbIE IPOTPaAMMBI.

[Iporpamma 1o ¢Qusuke omnpenenser o0sA3aTeNbHOE MPEAMETHOE
COJIEp’KaHHE, YCTAHABIMBAET PEKOMEHIYEMYIO MOCIEA0BATENBHOCTh U3YUYEHUS
TEM U pa3/esioB y4yeOHOro mpeamMera C Y4YETOM MEXIPEIMETHBIX U
BHYTPUIIPEAMETHBIX CBSI3€H, JIOTHKH Yy4yeOHOTO TMpolecca, BO3PACTHBIX
ocobeHHoctell oOyyvatomuxcs. [Iporpamma no ¢usuke Aa€t npencTaBieHUE O
HEeJAX, COJEp)KaHUM, OOIIel CTpareruu OOy4EeHUs, BOCHUTAHUS U Pa3BUTHUS
oOydaromuxcs cpelcTBaMu ydyeOHoro npeamera «@Du3ukay Ha yriayoJEHHOM
YPOBHE.

N3yuenue kypca Qu3uku yriayOa€HHOTO YPOBHS IMO3BOJISIET peajn30BaTh
3aauyu Mpo¢eCcCUOHAIBHON OpPUEHTAIlMU, HAMpPaBIEHO Ha CO3JaHUE YCJIOBUU
JUISL TIPOSIBJIGHUSI CBOMX WHTEJUICKTYaJbHBIX W TBOPUYECKUX CIIOCOOHOCTEM
KOKJIBIM  OOYy4arolmMMCsl, KOTOpPbI€ HEOOXOIUMBI Il  TPOJOKCHUS
oOpa3oBaHHs B OpraHM3alusx MpOoPEecCHOHAIBHOrO 00pa3oBaHus IO
Pa3IUYHBIM (QU3UKO-TEXHHUUYECCKUM U MHKCHEPHBIM CIIEIIUATBLHOCTSIM.

B mnporpamme mno ¢Qusuke omnpeaensoTcs IUIAHUPYEMbIE pe3yiIbTaThl
OCBOGHHS Kypca (U3MKM Ha YpOBHE CpeaHero ooOiero oOpa3oBaHUsA:
JUYHOCTHBIE, METanpeIMeTHbIe, NpeaMeTHble (Ha YriyOJEHHOM YpOBHE).
HayuyHo-meTomomornueckoii  OCHOBOM It pa3paOOTKu  TpeOOBaHMM K
JUYHOCTHBIM, METANpPEIMETHBIM U TPEIMETHBIM pe3yJbTaTaM 00ydarouiuxcs,
OCBOHUBIIMX MPOrpaMMy Mo (U3MKe Ha YPOBHE CPEAHETO OOIIEro o0pa3oBaHUs
Ha YIIIyOJIEHHOM YPOBHE, SBIISAETCS CUCTEMHO-IESATEILHOCTHBIN MOIXO/I.

[Iporpamma no gu3uke BKIIOYALT:

IUTAHUPYEMBIE PEe3yJIbTaThl OCBOCHHS Kypca (U3MKH Ha YIIIyOJIEHHOM
yYpOBHE, B TOM YHKCJIE TIPEIMETHBIE PE3yIbTaThI 10 T0/1aM 00yUYEHUS;

cozepkanue yuyeoHoro npeameta «Pusnka» Mo rojgaM o0ydeHusl.

[Iporpamma 1o ¢u3nKe HMEET NPUMEPHBIM XapaKTep U MOXKET OBITh
UCIIOJIb30BaHa YUUTENSIMHU (PU3UKU JJI COCTaBICHHUS CBOMX PA0OUYUX MPOTPaAMM.

[Iporpamma 1o ¢Gu3HKe HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY yUUTEICH
U TPEAOCTABISET BO3MOXKHOCTH [JIsl PEATU3aALMNU PA3TUUYHBIX METOIUYECKHUX
MOJIXOJIOB K TMPENojaBaHWI0 (HU3UKHU Ha YTrIyOJIEHHOM YPOBHE IMPH YCIOBHUH
cOoXpaHEeHHs 00s13aTeNIbHOM YacTU COAEPKaHUs Kypca.

®du3rka Kak Hayka O HamOoJsiee OOIMMX 3aKOHAX MPUPOJIbI, BHICTYMAs B
KauecTBe y4eOHOro MpeaMeTa B IIIKOJIC, BHOCHT CYIIECTBCHHBIH BKJAJ B
cucteMy 3HaHUW 00 okpyxkatomeM wwupe. IlkombHBIH Kypc O(u3ukm —
CUCTEMOOOPA3YIOMMI  JUISI  €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEAMETOB,
MOCKOJIbKY (DU3MYECKUEe 3aKOHBI JIe)KaT B OCHOBE IMPOIECCOB U SIBICHUM,
M3y4aeMbIX XUMHEH, Omosioruei, pusmueckoil reorpadueii U acTpoOHOMHCH.
Hcnonp3oBanne M aKTHBHOE NpPUMEHEHHE (DU3UYECKUX 3HAHUW OMPEaeTniIo
xapaktep u OypHOE pa3BUTHE pPa3HOOOpA3HBIX TEXHOJNOTHH B cdepe
SHEPreTUKHU, TPAHCIIOPTA, OCBOCHUSI KOCMOCA, TIOJIYYeHHUSI HOBBIX MaTEPHUAJIOB C
3aJlaHHBIMU  CBOMCTBaMH. M3yuyeHue (U3MKKM BHOCUT OCHOBHOW BKJIaJ B
dbopMupOBaHUE €CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOydaromierocsi, B
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(¢opMHUpOBaHME YMEHUM TPUMEHATh HAy4YHBI METOJ TO3HAHUS IpHU
BBINIOJIHEHUH UMH Y4€OHBIX HCCIEOBaHUN.

B ocHOBy kypca (u3uku Ha YpOBHE CpeaHero oOiiero oOpa3oBaHUSs
MOJIOKEH PsJi HJEH, KOTOpble MOXHO paccMaTpuBaTh Kak MPUHLHUIBI €ro
ITOCTPOCHHUS.

Hoea uyenocmnocmu. B cOOTBETCTBUU C HEW KypC SIBISETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3/iesioB (PU3MKH, BKIIOYAET
KaK BOMPOCHI KJIIACCUUECKOMW, TaK U COBPEMEHHOMN (PU3HKHU.

Hoea zenepanuzayuu. B cooTBeTCTBUM C HEW MaTepuasl Kypca (U3HKU
o0beUHEH BOKPYr ¢u3nueckux Teopuid. Benymmm B Kypce sBisercs
(opMUpOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTE€pHUH, BEUIECTBE U
noJe.

Hoea cymanumapuzayuu. E€ peanuzanus npeanoiaraeT UCHOJb30BaHNE
I'YMaHUTApHOTO MOTEHIHada (PU3NYECKON HAYKH, OCMBICIICHHE CBSI3U Pa3BUTHUS
¢u3uku Cc pa3BUTMEM O0OIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoea npuknaonon mnanpasenennocmu. Kypc usuku yriyOaEHHOTO
YPOBHSI TpeArnojaraeT 3HAKOMCTBO C UIMPOKHUM KPYIOM TEXHUYECKUX U
TEXHOJOTUYECKUX MPUIIOKEHUM H3yUYEHHBIX Teopuil MU 3akoHOB. [Ipum 3TOM
paccMaTpUBAalOTCS Ha YPOBHE OOIIMX TNPEICTABICHUH U COBPEMEHHBIC
TEXHUUYECKHUE YCTPOUCTBA, U TEXHOJOTUU.

Hoea 3xonocuzayuu peanusyercs MOCPEACTBOM BBEICHUS AJIEMEHTOB
collepKaHMsl, TOCBSUIEHHBIX SKOJOTUYECKUM NpoOsieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHHUKH U TEXHOJOTHM, a TaKKe OOCYXKIeHUs
npoOsieM  palMoHaJbHOTO  TMPUPOJOMNOJIB30BAaHUS U DKOJIOTMYECKOM
0€30MacHOCTH.

OcBoenue cojJiepkaHusi MPOrpaMMbl MO (PU3UKE JOHKHO OBITH TOCTPOSHO
Ha MPUHIHUIIAX CUCTEMHO-AESATENBHOCTHOTO noaxoaa. g Gu3uku peanusams
ATUX TPUHIMIOB Oa3upyeTcss Ha HUCHOJb30BAHUH  CAMOCTOSITEIIBHOTO
HKCIIEPUMEHTA KaK MOCTOSHHO JEHCTBYIOMEro ¢akropa yuyeOHOro mpoiiecca.
Jlist yriryOGI€HHOTO YpOBHSI — 3TO CHUCTEMA CaMOCTOATEIHLHOTO YYEHUYECKOTO
AKCIIEPUMEHTA, BKJIIOYAIONIETO0 (POHTANBHBIE YYCHUYECKHUE OIBIThI TPH
M3Y4YEeHWHU HOBOI'O Marepuala, JabopaTopHble paOdOThl M pabOThI MPAKTHKyMa.
[Ipu »TOM BO3MOXHBI JBa criocoba peanu3anuu (PU3NYecKoro mpakTukyma. B
IIEPBOM CiIydae MPaKTUKyM mpoBojauTcs Jubo B koHie 10 u 11 kmaccos, aubo
IIOCJIE€ TMEPBOTO M BTOPOTO TMOJYrOAWA B KaXKIOM M3 3THX KiaccoB. Bropoi
CIoco0 — 3TO MHTETpaIs padoT MPAKTUKYMa B CUCTEMY JabOpaTOPHBIX padoT,
KOTOpBIE IPOBOJATCSA B Mpouecce m3ydeHus pasnena (temsl). Ilpu atom mop
paboTamMu MpakTUKyMa MOHUMAETCs CaMOCTOSITENIbHOE HCCIIE0BaHUE, KOTOPOE
MPOBOJIUTCS MO PYKOBOJACTBY CBEPHYTOr0, 0000IMIEHHOrO BHJIa O€3 MOIIaroBoi
MHCTPYKIIUH.

B nmporpamme mno ¢usnke cucTeMa Y4YEHMUYECKOTO HKCIEPHMEHTA,
1a00paTOpHBIX pabOT U MPAKTUKyMa MpeACcTaBiIeHa €UHbIM nepeuHeM. Brioop
TEMATUKHU JJIS1 3TUX BHJIOB YUEHUUYECKUX MPAKTUYECKUX PAOOT OCYIECTBIAETCS
y4acCTHUKaMU 00pa30BaTEIbHOIO Ipollecca MCXOAid U3  OCOOEHHOCTEH
MOYPOYHOI'O TJIAaHUPOBAaHUS W OCHalleHus kaOuHeTa ¢usuku. [Ipum sTOM
o0ecrneurBaeTcsl OBJIaJeHUE O0YUYaIOUIMMUCS YMEHUAMHU MPOBOIUTH HPSMBIE U
KOCBEHHBIEC M3MEpPEHUsI, UCCIEIOBaHMs 3aBUCUMOCTEH (PU3NUYECKUX BEITUUYHH U
ITIOCTAHOBKY OIBITOB 110 IPOBEPKE MPEIOKEHHBIX TUIOTE3.

bonbinoe BHUMaHHE YAENSETCS PEIIEHUI0 PAacYETHBIX M KAaueCTBEHHBIX
3aznay. [Ipu aTOM A1 pacu€THBIX 3a7a4 NPUOPUTETOM SIBJIIFOTCS 3a/1a4 C SIBHO

JOKYMEHT MOAMUCAH 3MEKTPOHHOM NOAMUCHIO
'mmHasusa (LIO) r. CyBopoBa, MBOY, banaliosa TaTbsiHa BukTopoBHa 16.11.23 08:24 (MSK) MNpocTas noanuce




3aJIaHHOM W HEABHO 3aJaHHOM (PU3MYECKON MOJENbI0, TO3BOJISIIONINE
MPUMEHATh W3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasfeia
Kypca, TaK ¥ WHTETpUPYs] NPUMEHEHWE 3HAHWW W3 pas3HbIX pas3nenoB. Jlms
KaueCTBEHHBIX 3amaqy IPHOPUTETOM SIBIISTFOTCS 3aJaHUs Ha
o0BsICHeHHE/TIpeICKa3aHNe TMPOTEKaHU (PU3MUYECKUX SIBICHUH W TPOIECCOB B
OKpY’Karolen Xu3Hu, TpeOyrolue Bpioopa GU3NIECKON MOJIeNH AJIsl CUTyalluu
MIPaKTUKO-OPUECHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpedoBanusimu PI'OC COO k wmaTepuansbHO-
TEXHUYECKOMY OOECIEeUeHUI0 yueOHOro mnporecca Kypc (GU3uKu yriryOa&HHOTo
YpOBHS Ha YPOBHE CPEAHETO O0O0IIero oOpa3oBaHMs JOJDKEH H3ydaThCs B
yCJIOBHUSX TMPEIMETHOro KaOuHera. B kabuHeTe QU3NKUA JOKHO OBITH
HEeoOXoauMoe JabopaTopHOE OOOpYAOBaHUE JJIS BBITIOJHEHHS YKa3aHHBIX B
nporpaMme 1o (U3MKe YYCHHUECKHX OIBITOB, Ja0OpPaTOPHBIX PabOT M padoT
NPAaKTUKyMa, a TaKXkKe JJEMOHCTPAIMOHHOE 000pYyI0BaHHE.

JlemoHCTpanmoHHoe oOopynoBaHue QGopMupyeTcss B COOTBETCTBHHM C
NPUHIIMIIOM MWHHAMAJIBHOM JTOCTATOYHOCTH W 00ECIeYUBACT TIOCTAHOBKY
NEPEUNCICHHBIX B MporpaMMe MO (U3UKE KIFOUEBBIX JEMOHCTPALMHA IS
UCCIICIOBAHUS M3y4YaeMbIX SBJICHHUW MW TMPOIECCOB, OSMIMUPUYCCKUX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, HX TEXHUYECKUX MTPUMEHEHUH.

JlabopatopHOoe 00OpyIOBaHHE I YYECHUYCCKUX IPAKTHUYCCKUX pPadoT
dbopMHpYyETCs B BHJIEe TEMAaTHYECKUX KOMIUICKTOB M 00€CIIeunBaeTCs B pacucTe
OJIHOTO KOMIUIGKTAa Ha JBYX OOyYaroIMXCsA. TeMaTHYeCKHE KOMIUICKTHI
1a00paTOpHOTrO 00OPYIOBAHUS JIOJDKHBI OBITH MOCTPOCHBI HAa KOMIUICKCHOM
UCIIOJIb30BAaHUH aHAJIOTOBBIX U IU(MPOBBIX MTPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE IIUPPOBBIX JTa00OpaTOpHil.

OCHOBHBIMHU LIETISIMU U3y4€HUS PU3UKH B 001IeM 00pa30BaHUU SBIISIOTCS:

dbopMupoBaHUE HHTEpeca W CTpeMJICHUS OOYyYaroIMXCAd K HaydYHOMY
U3YYCHHUIO TMPUPOJbI, Pa3BUTUE UX HWHTEJUIEKTYyaJIbHBIX M  TBOPUYECKHUX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TO3HaHUs U (OPMHUPOBAHUE
UCCJIEI0BATEIHCKOTO OTHOIIEHUS K OKPY>KAIOIIUM SIBICHUSIM;

dbopMHUpOBaHME HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa W3YYCHUS
OCHOB CTPOCHHMSI MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;

dbopMupoBaHUE YMEHHMH OOBACHITH SBJICHHUS C HCIOJb30BaHUEM
(bu3MUeCcKNX 3HAHUIN 1 HaAYYHBIX JOKA3aTEIbCTB;

dbopMHUpOBaHUE TPEICTABICHUNA O PONM (UIUKU IS Pa3BUTHS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE  TPEJCTABICHHWH O  BO3MOXHBIX  cdepax  Oymymiei
npoecCHOHanbHON EeSITETbHOCTH, CBSI3aHHBIX C (DU3MKOM, MOATOTOBKA K
JanbHEUIIeMy OOYIeHHIO B ’TOM HalpaBIICHUU.

JlocTrkeHune ITUX 1efieil 00ecieunBaeTCs PEIICHUEM CIEAYIOMNX 3a/1a4 B
mpoliecce U3ydeHust Kypca GU3MKU Ha YPOBHE CPEIHETO 0OIIeTo 00pa3oBaHus:

npuoOpeTeHne  CUCTeMbl  3HAaHMK 00  o0mux  usmyeckux
3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUAX, BKIIOYAs MEXaHUKY, MOJEKYJISIPHYIO
GU3HKY, STEKTPOINHAMUKY, KBAHTOBYIO (PU3HUKY U SJIEMEHTHI acTpO(DH3UKH;

dbopMHupOBaHUE YMEHHMA TPUMEHSATH TEOPETUUYECKHE 3HAHUS IS
00BsicHeHNS (M3UYECKUX SIBICHUA B MPUPOJE U JJISl MIPUHSATHUS MPAKTUUECKUX
pEIICHU B MOBCETHEBHOW KU3HU,

OCBOCHHE CIIOCOOOB pEIICHWs] PA3MMYHBIX 3aJad C SBHO 3aJlaHHOMN
¢duznueckor MOIEINbIO, 3aa4, MOAPa3yMEBAIONINX CAMOCTOSTEIIHFHOE CO3/IaHNe

JOKYMEHT MOAMUCAH 3MEKTPOHHOM NOAMUCHIO
'mmHasusa (LIO) r. CyBopoBa, MBOY, banaliosa TaTbsiHa BukTopoBHa 16.11.23 08:24 (MSK) MNpocTas noanuce




(¢u3znueckoil MojJenau, aJeKBATHOM YCIOBMSM 3aJaud, B TOM YHCIE 3aJad
MHXEHEPHOI'O XapaKTepa;

MOHUMaHNEe (PU3UYECKUX OCHOB M MPHUHIIUIOB JEHCTBUS TEXHHUUECKHX
YCTPOMCTB M TEXHOJOTMYECKUX MPOIECCOB, UX BIMSIHUS Ha OKPYKAIOIIYIO
cpeny;

OBJIaJICHUE METOJIaMU CaMOCTOATEJIBbHOTO IUIAHUPOBAHUS U TMPOBEACHUS
(¢u3MUeCcKUX OHKCIEPUMEHTOB, aHalu3a W UHTEpIpeTauuud HHPOpPMaLHH,
OTpeJIENIeHHs] TOCTOBEPHOCTHU MOJYYEHHOT'O pe3yibTaTa;

CO37laHUE YCIOBUM ISl pa3BUTUSL YMEHUN MPOEKTHO-HCCIEI0BATENbCKOM,
TBOPYECKOM JAEATEIBHOCTH,

pa3BuTHEe WUHTepeca K cdepam mnpodeccuoHaNbHOW JE€ATEIbHOCTH,
CBSI3aHHOM C (PUBUKOA.

B cootBerctBun ¢ TtpedoBanusiMu PI'OC COO yrayOGnéHHBIA ypOBEHb
u3ydyeHus yuyeOHoro mnpeamera «®Pu3uka» Ha YpPOBHE CpEIHEro OOULIEro
oOpa3oBaHus BbIOMpaeTCs O0YyYaloMMUCS, IJIAHUPYIOIIMMU MPOJOJIKEHUE
o0pa3oBaHus M0 CHEUANTBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPHIIS.

Ha wusyuenue ¢usuku (yrinyOn€HHBIA YpOBEHb) Ha YpPOBHE CPEIHEro
obmrero oopazoBanusi otBoAuTcs 340 vacos: B 10 kmacce — 170 yacoB (5 gacos
B Hezenmo), B 11 kimacce — 170 yacoB (5 yacoB B HEAEIIO).

[Ipennaraemsiii B mporpamme 1o (u3MKe MepedyeHb Ja0OpaTOPHBIX WU
NPAKTUYECKUX pabOT SBISETCS PEKOMEHJIOBAaHHBIM, YUWUTENh JI€JAeT BBIOOP
NPOBEJICHUS JIa0OPATOPHBIX PabOT M OMBITOB € YYETOM HHIWBUIYAIBHBIX
ocoOeHHOCTEN 00y4arommxcs.
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COIEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

®uzuka — ¢yHAaMeHTalIbHAs Hayka o mnpupone. Hayunwlii merton
MMO3HAHUS U METOIbI UCCIICTOBAHUS (DU3NUECKUX SIBJICHUU.

DKCIEpUMEHT M Teopusl B Ipoliecce Mmo3HaHus npupoasl. Habmonenue u
HKCIIEPUMEHT B (PU3HKE.

Cnoco0bl u3MepeHus: (pu3nueckux BeIUYUH (aHAJOTOBbIE W LHU(POBHIC
U3MEPUTENILHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[TorpemHnoct  u3MepeHuit  (u3Myeckux BenW4YuH (aOCONIOTHAsT U
OTHOCHUTEIIbHA ).

MopaenupoBanue ¢GU3MYECKUX SBICHUM U TPOIECCOB (MaTepualibHas
TOYKa, aOCOJIFOTHO TBEPAOE TENO, HjealbHas >XUIKOCTh, WJICAIBbHBIA Tra3,
ToueuHbIN 3apsin). ['unoreza. duznueckuit 3aK0H, TPAHUIIBI €T0 TPUMEHUMOCTH.
dusznyeckas TeOpus.

Ponws u Mecto ¢usuku B GOpMUPOBAHUHM COBPEMEHHON HAy4YHOW KapTUHBI
MHUpPA, B TPAKTUYECKOUN AEATEIBHOCTH JIOJICH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

MN3Mepenune cuiabl TOKa U HANPSKEHUS B ILIEMU TMOCTOSHHOTO TOKAa MPH
MTOMOIIIM aHAJIOTOBBIX U IU(PPOBBIX U3MEPUTETBHBIX MPUOOPOB.

3HaKOMCTBO ¢ 1U(dpoBoH Jabopartopueit nmo pusuxe. [Ipumepsr uamMepeHus
(du3nUecKrX BETUYNH MPU MTOMOIIN KOMITbIOTEPHBIX TaTYUKOB.

Pa3zpnen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe nBukeHue. OTHOCUTENBHOCTh MEXAaHUYECKOTO JBUKECHHUS.
Cucrema otcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHUKHU.

Paguyc-BekTop MarepuaibHOM TOYKH, €r0 MPOEKIMH HA OCH CHCTEMBI
KoopauHat. Tpaekropus.

[lepemenienrie, CKOpOCTh (CpEHSISI CKOPOCTb, MTHOBEHHAs] CKOPOCTh) U
YCKOPEHUE MAaTEepUaIbHOW TOYKH, UX MPOEKIUU HA OCU CUCTEMBI KOOpPJIHMHAT.
CiioxeHue nepeMenieHu U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE W paBHOYCKOPEHHOE  MPSIMOJHUHEWHOE  JIBUKCHUE.
3aBUCUMOCTh KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MYyTH MaTepPHAIbHON TOUKHU
OT BPEMEHU U UX rpaduKH.

CBoOomHoe majeHne. Y CKopeHrue cBoOOIHOTO MmajeHus. [[BikeHne Tena,
OpOIIEHHOTO MO YIJIOM K TOPU30HTY. 3aBHCHUMOCTh KOOPAMHAT, CKOPOCTH H
YCKOPEHHsI MaTepUaIbHOM TOYKH OT BPEMEHU U UX TpaduKu.

KpuBonuneinnoe nBuxeHue. JIBH)KEHHME MATEpUAIIBHOM TOYKH IO
OKPYXHOCTH. YTJOBas W JWHEHHas cKOpocTh. [leproa m wactora oOparieHus.
LentpocTpemutenbHoe (HOpPMAJIbHOE), KacaTeldbHOE (TaHTE€HIMAIbHOE) U
MOJIHOE YCKOPEHUE MATEPUATBHOU TOUYKHU.

TexHnueckne yCTpPOMCTBA M TEXHOJIOTHMYECKUE IPOLECCHL: CIHUIOMETD,
JIBWKEHHE CHApsOB, LIEMHbIE, IIeCTepEHYATHIE W PEMEHHBIE Nepeaayd,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpauuu.

Mopenb CHUCTEMBI oTcuéra, WJLTIOCTpalus KMHEMATUYECKUX
XapaKTEPUCTUK JBUKEHUS.

Cnoco0bI ucciaea0oBaHus IBHXKCHUH.
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NnnrocTpauust mnOpenenbHOrO IMEepexoJa W U3MEPEHHE MIHOBEHHOM
CKOpOCTH.

[IpeoOpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXAHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KEHHOM MPOCTPAHCTBE.

HaGmronenue nBrkeHUs Tejia, OPOIIEHHOrO MMOJ[ YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.

Hanpagnenne ckopocTy pu ABUKEHUHU MO OKPYKHOCTH.

[IpeobpazoBaHue YrIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHME MMYyTEW, TPACKTOPHM, CKOPOCTEN IBHKEHHUSI OJHOTO M TOTO K€
T€la B pa3HbIX CUCTEMAaX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npakmukKym.

N3yyeHne HEpaBHOMEPHOTO JBMXKEHHUSI C  LEJIbI0  ONpEICICHUS
MTHOBEHHOM CKOPOCTH.

N3mepenne yCKOpeHUss TpU  MOPSIMOJMHEMHOM  PaBHOYCKOPEHHOM
JBH>KEHUHU 10 HAKJIIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH MYTH OT BPEMEHHM NPU PABHOYCKOPEHHOM
JIBI>KCHHH.

N3mepenune  yckopeHus  cBOOOJHOTO  MmajaeHUs  (PEKOMEH0BAaHO
UCITIOJI30BaHME ITU(POBOH JT1abOpaATOPUN).

N3yuenne paBWKeHUsI Tela, OPOIIEHHOrO TOpU3OHTaNbHO. IIpoBepka
TUIIOTE3bl O MPSIMOW MPOMOPIMOHAIBHON 3aBUCUMOCTH MEXIY JTabHOCTHIO
noJIETa U HAYAJIbHOM CKOPOCTBIO TeJa.

N3ydenne nBUXKEHHS Tela MO OKPYXHOCTH C MOCTOSSHHOM MO MOAYJIIO
CKOPOCTBIO.

HccnenoBanne  3aBUCMMOCTH  Tepuofa  OOpalleHHss KOHMYECKOTO
MasgTHHKA OT €ro MapaMeTpOB.

Tema 2. /lunamuxa.

[TepBbiii 3akoH Hptorona. MHepumanbHbie cucTeMbl oTcuéra. [IpuHumn
OTHOCHUTEJIBHOCTH [Manunes. HeunnepunanbHeie CUCTEMBI oTcuéra
(ompenenenue, MPUMEPHI).

Macca tena. Cuna. [IpuHuun cyneprno3uiuuu cuil.

Bropoit 3akon HeroTOHA 1151 MaTEpUAIIBHOU TOYKH.

Tperuit 3akoH HproTOHA Is1 MAaTEpUAIBHBIX TOYEK.

3aKOH BCEMHUPHOrO TITOTEHHS. OKBUBAJIEHTHOCTh TPAaBUTALMOHHON U
WHEPTHOU MacCCHI.

Cuna tsKecTu. 3aBUCUMOCTh YCKOPEHUSI CBOOOTHOTO TAJICHUSI OT BBICOTHI
HaJ] TIOBEPXHOCTHIO TUIAHETHI M OT Teorpauyeckoil MmupoThl. J[BrKeHHe
HEeOECHBIX Tel W UX CcnyTHUKOB. 3akoHbl Keruepa. IlepBas kocmuveckas
CKOpOCTb.

Cuna ynpyroctu. 3akon ['yka. Bec tena. Bec Tena, IBHXKylierocst c
YCKOPEHUEM.

Cuna tpenusi. Cyxoe TpeHue. Cuila TpeHUSI CKOJbXEHUS U CUJIa TPEHUS
nokosi. Koaddunment tpenus. Cuna CONpOTUBICHUS MNPHU JIBUKEHUHM TeJia B
YKUJIKOCTH WJIU ra3e, €€ 3aBUCUMOCTbh OT CKOPOCTH OTHOCHUTEIIBHOTO JIBUKECHHUS.

Hasnenue. ['mapocratuueckoe napieHue. Cuna Apxumena.

TexHnYecKkne yCTpOWCTBA M TEXHOJOTMYECKHUE MPOLIECCHI: MOAIIUITHUKH,
JBH>)KEHNE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpauuu.

HaGnronenne pABukeHHsT Ted B HMHEPIHUATBHBIX M HEWHEPUUATBHBIX
CUCTEMAX OTCYETA.

[TpyHIMIT OTHOCUTEIBHOCTH.
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Kauenne nByX HMIMHIPOB WM IIAPOB Pa3HOM MacChl C OJAWHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLIMATBbHOW CUCTEMBI OTCUETA.

CpaBHEHME pABHOJCUCTBYIOIIEH NPUIOKEHHBIX K TEIy CHI C
MPOU3BEICHUEM MACChl Te€jla Ha €ro YCKOPEHHWE B HMHEPUHUAIBHOW CHUCTEME
OTCYETA.

PaBeHCTBO cWJl, BO3HUKAIOUIMX B PE3YJITATE B3aUMOJICHCTBUS TEI.

HN3mepenne Mace 1no B3auMOAEHUCTBHUIO.

HesecomocTs.

Bec Tena npu yckOpeHHOM NOABEME U TAJICHUH.

[enTpoOekHbIE MEXaHU3MBI.

CpaBHeHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue paBHOACHCTBYIOIIEW CHUJI TMpU JABHXKEHHU Opycka IO
HAKJIOHHOM IJIOCKOCTH.

[IpoBepka rumore3sl 0 HE3aBUCHUMOCTH BPEMEHM JIBI)KCHUSI Opycka IO
HAKJIOHHOM IIJIOCKOCTHU Ha 3aJJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccnenoBanne 3aBUCUMOCTU CUJI YIIPYTOCTH, BOSHUKAIOIIUX B MPYKUHE U
pe3UHOBOM 00pasiie, OT ux AedopMaIium.

Wsy4yeHue NBIKCHUS CHCTEMbl TeIl, CBS3aHHBIX HHTBIO, MCPEKHHYTOH
yepes JIETKuii OJI0K.

N3mepenne  koadduimeHnta  TpeHUsT O  BEIMYMHE  YIJIOBOTO
kod¢ppunmenta 3aBucuMOoCTH Frp(N

UccnenoBanne nBrkeHuss Opycka 1O HAKJIOHHOM IJIOCKOCTH C
nepeMeHHBIM KOd(DPUITUEHTOM TPEHUSI.

N3ydeHne nBUKEHUS Ipy3a HA BALy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpHoe Teno. [locTynarensHoe U BpamaTesibHOE JBUKEHUE
TBEPAOTO Tena. MOMEHT CUJIbl OTHOCUTEIBHO OCH BpaileHus. Ilnedo cumsl.
CnoxeHue cuil, IPpUIOKEHHBIX K TBEpIOMY Teny. LIeHTp TsxkecTu Tena.

VYcnoBus paBHOBECHUS TBEPAOTO TeEA.

YcroitunBoe, HeyCTOHYMBOE, 0€3pa3IMUHOE PABHOBECHE.

TexHU4YeCcKHe YCTpPOMCTBA M TEXHOJOTMYECKUE IMPOLECCHI: KPOHIITEHH,
CTPOUTEIbHBIN KpaH, pelIETYaThIE KOHCTPYKIIUH.

Jemoncmpauuu.

YcoBus paBHOBECHS.

Bunbr paBHOBECHS.

Yuenuueckuii skcnepumenm, 1a60pamopnsie pabombvl, RPAKMUKym.

HccnenoBanne yciioBUM paBHOBECUS TBEPAOTO TeJa, HMMEIOIIETO OCh
BpAILICHUS.

KoHncTpynpoBaHne KpOHIITENHOB U pACUYET CUJI YIIPYTOCTH.

N3ydenne ycTOMUMBOCTH TBEPAOTO TEJIA, UMEIOIIETO TUIOMIAAb OTIOPHL.

Tema 4. 3axonbl cOXpaneHUus 6 MexaHuke.

NmMnynsc mMaTepuasbHOM TOYKHM, CHCTEMBI MaTEpUalbHbIX TOYeK. LleHTp
MAacC CHCTEMBI MAaTEpHUAIbHBIX TOUEK. Teopema O ABUKEHUU LIEHTPA Macc.

NMnynbc CHITBI 1 UI3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktnBHOE 1BHXKEHUE.

MomeHT nMmnyiibca MaTepuaibHON TOUkU. [IpencraBnenne o coxpaHeHHU
MOMEHTa UMITYJIbCA B IIEHTPAIbHBIX MOJISAX.

Pabora cuiapl Ha MaloM M Ha KOHEYHOM TmiepeMernieHuu. ['paduyeckoe
MpeACTaBIeHUE PaOOThl CUIIBI.
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MOIIHOCTb CUJIBI.

Kunernueckast sHeprusi martepuaibHol Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOU YHEPTUU MATEPUAIBHOU TOUYKH.

[ToreHnmanbHble W HEMOTCHUMAIbHBIE CHIIbL. llOTEHIIManbHAs SHEPrHUsl.
[TorennumanbHas SHEprusg yIpyro nedopMupoBaHHON MPY>KUHBI.
[ToreHmanbHass »SHEprus Telda B OJHOPOJAHOM TPaBUTAIMOHHOM MOJIE.
[ToreHmanbHasi >HEprusa Tejla B IPABUTALMOHHOM TOJIE OJIHOPOIHOIO Iapa
(BHYTpHM M BHe Mmiapa). Btopas xocMuueckas CKOpOCTb. TpeThbs KOCMUYECKas
CKOPOCTb.

CBsi3b pa0bOThl HEMOTEHIHMAIBHBIX CHJI C U3MEHEHHEM MEXaHHYECKOU
SHEPrUU CUCTEMBI T€Jl. 3aKOH COXPAHEHUSI MEXaHUYECKOU SHEPTUM.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHenue bepHyum i WACaIbHOM KUIAKOCTH KaK CJEJICTBHE 3aKOHA
COXpPAaHEHHUSI MEXaHUYECKOU SHEPTUH.

TexHuueckue yCTPONUCTBA M TEXHOJOTMYECKUE MPOIECCHI: JBHKECHUE
pakeT, BOAOMET, KOMNEP, MPY>KUHHBIM MUCTOJET, TUPOCKOM, (PUTYPHOE KaTaHUE
Ha KOHbKax.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTrBHOE NBUKEHUE.

N3MepeHune MOIIHOCTH CHUJIBI.

N3meneHue sHepruu Teia Mpu COBEPIICHUU PaOOTHI.

B3aumHble mpeBpallieHuss KUHETUYECKOW M MOTCHUUATIBHON SHEPTUMl MpU
JNEUCTBUU HA TEJIO CUJIBI TSIKECTHU U CUJIbI YIIPYTOCTH.

CoxpaHeHue 3Hepruu rnpu cBOOOTHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nadbopamopnuie padbomul, npaKkmuKym.

N3mepenune nmiyiibca Tesa o TOpMO3HOMY Iy TH.

N3mepenue cuibl TATH, CKOPOCTH MOJEIH SJIEKTPOMOOWISI U MOIUTHOCTU
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TEJNa C UMITYJILCOM CHUJIBL.

HccnenoBanne coXxpaHeHUsI UMITYJIbCA IIPH YIPYTOM B3aUMOJICHCTBUU.

N3mepeHre KNHETUYECKOW YHEPTUM TEJIA IO TOPMO3HOMY MYTH.

CpaBHeHHE HM3MEHEHHUs MOTEHIUAIBLHON HSHEPTrUU TMPYKHUHBI ¢ paboTOM
CHUJIbI TPEHUS.

Omnpenenenue pabOThl CUIIBI TPEHUS TIPH JBIXKEHUU TeJla MO HAKIOHHON
IJIOCKOCTH.

Pa3znen 3. MouiekyasipHasi pM3NKa M TEPMOJAMHAMMKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOI Meopu.

OcHOBHbIE TOJIOKEHUSI MOJEKyIapHO-kKuHeTnuecko teopun (MKT), ux
ombiTHOe oOocHOBanue. Juddysusa. bpoyHoBckoe mBmkeHue. XapaxTep
JIBW)KEHUS W B3aUMOJECMCTBHUS 4YacCTHI] BewlecrBa. Mopaenu CTpOeHMs Ta3o0B,
KUJKOCTEH M TBEPIBIX TEHd U OOBSCHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3THUX
Mozenei. Macca u pasmepbl MoJiekynl (atomoB). KomnuecTBo BemiecTsa.
[TocTostHHas ABoraapo.

TemnoBoe paBHOBecue. TemmepaTrypa u crmocobsl e€ m3Mepenus. [llkama
temnepatyp Llenbcust.

Mogenp wuAcanpHOr0 Tra3a B  MOJIEKYJSIPHO-KWHETUYECKOM TEOpHH:
YaCTHUIIBI Fa3a JBUXKYTCS XaOTUUYECKU U HE B3aUMOJIECTBYIOT APYT C IPYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenaeneeBa—Kmaneitpona. AOcomtoTHas
temmneparypa (mkana temneparyp KenbBuna). 3akon Jlanbrona. M3ompoiieccsl
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B HJCAJIbHOM Tra3e C IOCTOSHHBIM KOJIMYECTBOM BemiecTBa. ['paduueckoe
MPEICTaBIEHNE U30IPOLIECCOB: H30TEPMa, U30X0pa, n300apa.

CBs3p  MeXAy [JaBICHHEM M CPEIHEHM KHHETHYECKOM DJHEPrueu
MOCTYNATEIbHOTO TEIMJIOBOrO JABM)KEHHUS MOJIEKYJ MJI€aJbHOrO ra3a (OCHOBHOE
ypaBHEHHE MOJIEKYJSIPHO-KMHETHUECKOW TEOPUH UJI€aTIbHOTO rasa).

CBs3p aOCOJIOTHOM TeMmeparypbl TEPMOIMHAMUYECKON CHUCTEMBI CO
CpeaHEeW KUHETUYECKOM DHEpPruey NOCTYIATEIbHOTO TEIUIOBOIO JIBUKEHUS €€
YacTHUL.

TexXHUYecKne YCTPOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: TEPMOMETD,
OapomeTp, Moy4eHue HaHOMAaTEPUATIOB.

Jemoncmpayuu.

Mopenu ABUKEHNS YaCTHL] BELIECTBA.

Mopenb 6pOyHOBCKOTO ABUKEHUS.

Buneoponuk ¢ 3anuchbio peasibHOro OpOYHOBCKOTO ABUKEHUSI.

Huddy3us xxuakocTe.

Mopnens onbita HTepHa.

[IputsxeHne MONEKyJI.

Mopenu KpucTajuIM4ecKuX PemETOK.

HaGmronenue u uccnegoBaHe U30MpoLEeCCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanne mnponecca yCTAaHOBJIEHHS TEILUIOBOIO PAaBHOBECUS IIPU
TEIUI00OMEHE MEX]1y ropsiueid U XOJ0IHON BOJOM.

N3yuyenue mzorepMuueckoro mporecca (peKOMEHI0BAHO HCIOIb30BaHUE
1udpoBoi 1abopaTtopun).

N3ydenne n30XopHOro rnporecca.

N3yuyenue nzobapHoro mpoiecca.

[IpoBepka ypaBHEHHUsI COCTOSIHUSL.

Tema 2. Tepmoounamuka. Tennoevie mauwiunol.

Tepmonunamuueckas (TJl) cucrema. 3amaHue BHEUIHUX YCIOBUH s
TEPMOJUHAMUYECKOW CHUCTEMbl. DBHEIIHME W BHYTPEHHUE IapameTphl.
[TapameTpbl TEPMOAMHAMHYECKOW CHUCTEMBI KaK CPEIHUE 3HAUYCHUS BEJIUYMH,
ONMCHIBAIOIINX €€ COCTOSIHUE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawano TtepmoanHaMuku. Camonpou3BOibHAs —pelakcamus
TEPMOJIUHAMUYECKONU CUCTEMBI K TEINIOBOMY PABHOBECHIO.

Mogenp uaeanbHOr0 ra3a B TEPMOJUHAMHUKE — CUCTEMa YPAaBHEHUM:
ypaBHeHHE MenaeneeBa—KitanelpoHa U BeIpaK€HUE 11 BHYTPEHHENW SHEPTUMU.
VYcioBuss NPUMEHMMOCTH OTOM MOJENIH: HHU3KAas KOHIEHTpAlUUs YacTHll,
BBICOKME TEMIIEPATYpHI. BripaxkeHue 111 BHYTPEHHEW YHEPIUU OJJHOATOMHOIO
WJICAIBHOTO Tra3a.

KBazucrarnyeckue u HeCTaTUUECKHUE TIPOLIECCHI.

DOneMeHTapHas paboTa B TepMOJIWHAMUKE. BplunciieHne paboThl M0
rpaduky mporecca Ha pV-auarpaMmme.

Tennonepenaya Kak cnoco0 M3MEHEHUS  BHYTPEHHEH  DHEPTrHUH
TEPMOJMHAMUYECKONH cHUCTeMBbl 0e3 coBepmieHus pabotel. KonBekmwms,
TEIJIONPOBOIHOCTD, U3JTyYEHHE.

KommuecTtBo Temnorel. TemnoéMkocTs Tenma. YaenbHas W MOJSpHas
TEINIOEMKOCTH BEIIECTBA. YpaBHEHUE Maiiepa. YaenbHas TEIUIOTa CropaHusd
ToruinBa. Pacu€r konumyecTBa TeIIOTH Npu Temionepenade. [lonstue 00
aarabaTHOM IIpoIiecce.
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IlepBblii 3aKOH TepMOAWHAMUKH. BHyTpeHHsAs dHeprus. KomaumyecTBo
TEIJIOTBI W paboTa Kak Mepbl M3MEHEHUsS BHYTPEHHEW DHEPTUH
TEPMOJIMHAMHUYECKOU CUCTEMBI.

Bropoit 3akOH TEpMOAMHAMUKU JUISI PABHOBECHBIX ITPOLIECCOB: YEPE3
3aJJaHHO€ PABHOBECHOE COCTOSHUE TEPMOJMHAMHYECKOW CUCTEMBI MPOXOIUT
eMHCTBEHHAs aguadara. AOCOIIOTHAS TEMIIepaTypa.

Bropoli 3akOH TEpPMOAWMHAMHUKM [UI1 HEPABHOBECHBIX IPOLIECCOB:
HEBO3MOXHO MepeaTh TEIIOTY OT 0ojee XOJIOAHOro Teja K 0ojiee HarpeToMy
6e3 komnencauuu (Knaysuyc). HeobpatuMocTs npupoAHBIX IPOLECCOB.

[Tpuniune! aeictBus TemnoBbix MamuH. KIT/I.

Maxkcumanbsnoe 3nauenune KII/. Huxn Kapno.

DKOJIOTUYECKHE  ACMEKThl  HMCHOJIB30BAHUS  TEIUIOBBIX  JIBUTATEJICH.
TennoBoe 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuueckue yCTpOMCTBA M TEXHOJOTHMUYECKUE MPOIECCHI: XOJIOJUIbHUK,
KOHJUIIUOHEP, NU3EIbHBIA U KapOHOpaTOpPHBIN JIBUTaTeNid, NapoBas TypOuHa,
MOJIyYCHUE CBEPXHU3KUX TEMIEPaATyp, YTWIH3ALMS «TEIJIOBBIX» OTXOJIOB C
UCITOJIb30BAaHUEM TETUIOBOTO HAacoca, YTWIH3AlUs OMOOPTraHWYECKOro TOIIMBA
JUTSL BBIPAOOTKH «TETUIOBOWY U DJIEKTPOIHEPTUH.

Jemoncmpayuu.

N3menenue teMnepaTypbl Ipu aauadaTUYECKOM PaCIIUPEHUU.

Bosnyminoe orauso.

CpaBHeHME yACIBHBIX TEINIOEMKOCTEHN BEILIECTB.

Cnioco0bl UI3MEHEHUSI BHYTPEHHEH YHEPTUU.

Hccnenosanue annabaTHOTO Mpolecca.

KomnbroTepHble MOJENN TEMIOBBIX JBUTATEIIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue yaenbHOU TEMIO0EMKOCTH.

HccnenoBanue npouecca OCThIBAaHUS BELIECTBA.

Hccnenosanue annabaTHOTO Mpolecca.

N3ydeHne B3aMMOCBSI3U 3HEPTUU MEXKMOJIEKYJIIPHOTO B3aUMOJEHCTBUS U
TEMIIEPATYPbl KUMICHUS )KUIKOCTEN.

Tema 3. Acpecamnuie cocmoanusa eeuwiecmea. Dazoevie nepexoowl.

[TapoobpazoBanue u KoHaeHcanus. Mcmapenwe u kureHue. Y aenbHas
TEIJIOTa MapooOpa30BaHMS.

HachilieHHble ¥ HEHAChILIEHHbIE TMapbl. KadecTBEeHHas 3aBHCUMOCTh
IVIOTHOCTU W JIaBJICHUS HACBIIIEHHOIO Iapa OT TEMIeparypbl, HX
HE3aBUCUMOCTh OT O0BhEMA HACBIIEHHOTO Tapa. 3aBUCHMOCTH TEMIIEPaTyphl
KHUIICHHS OT JABJICHUS B )KUIKOCTH.

BnaxxHocth Bo3gyxa. AOCOIIOTHAS U OTHOCUTENIbHAS BJIa’KHOCTb.

Teépmoe teno. Kpucrammuyeckne u amopdHbie Tena. AHM30TPOMHS
CBOWCTB KpuUCTALUIOB. llmaBneHwe u Kpucramnusauus. YIelbHas TEILIOTa
maBnenus. Cyonumanusi.

Hedbopmanmm TBEPAOrO Tenma. Pactskenme m cxkarme. Capur. Moayib
HOnra. [lpenen ynpyrux negopmanui.

TennoBoe pacuMpeHne KUIKOCTeN U TBEPBIX Tel, 00bEMHOE U JIMHEITHOE
pacmipeHre. AHTapMOHU3M TEIUIOBBIX KOJIEOAHWW YaCTHI] BEIIECTBA Kak
MPUYMHA TENJIOBOTO pacIMpeHus Tel (Ha KaueCTBEHHOM YpOBHE).

[IpeoGpazoBanue sHEPTUU B (PA30BBIX MEpEXoaax.

VYpaBHeHHE TENIOBOrO OanaHca.
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HosepxHocTHOE HaTsDKeHNE. KOO QUINEHT TOBEPXHOCTHOIO HATSKCHIIS.
Kanunnsapusle sBnenus. JlaBieHuE T1OJ HCKPUBIEHHON MOBEPXHOCTHIO
xunkoctu. Popmyiia Jlanmnaca.

TexHuuecknue yCTpPOMCTBA W TEXHOJOTMYECKUE TMPOLECCHI: KHUIKHE
KPHUCTAJUIbl, COBPEMEHHBIE MATEPHUAIIBI.

Jemoncmpayuu.

TernoBoe pacipeHue.

CBolicTBa HACBIILIEHHBIX apOB.

Kunenune. Kunenue npu noHM>X€HHOM J1aBJICHUM.

N3Mepenne cuiibl MOBEPXHOCTHOTO HATSIKEHMUS.

OnbITHl ¢ MBUTBHBIMU TIEHKAMMU.

CMmauuBanue.

Kanunnspuslie siBneHus.

Mojieni HEHBIOTOHOBCKOM KHUJIKOCTH.

Cnoco0bl M3MEPEHUS BIAXKHOCTH.

HccnenoBanre HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Bunsr nedopmarimii.

Ha6monenne mansix aedopmaruid.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3ydenre 3aKOHOMEPHOCTEH UCTTApEHUS KUIKOCTEM.

N3Mmepenne yaenbHON TEIIOTHI IUIABJICHUS JIhJA.

N3ydenne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenune aGCoNMOTHON BIIAXKHOCTU BO3JyXa W OIlEHKA MacChl MapoB B
OMEUICHUH.

N3mepenue koddPuiineHTa NoOBEpXHOCTHOTO HATSHKEHHUS.

N3mepenue moayins FOHra.

UccnenoBanne 3aBucuMocTd AedopMaiii  pe3sMHOBOro obpasia oT
IPWIOKEHHOW K HEMY CHUJIBL.

Paznen 4. JinekTpoauHaMHUKa.

Tema 1. dnekmpuueckoe nosne.

DnekTpu3auus Tea U €€ MpOsIBICHUs. DIeKTpuueckuid 3apsa. JlBa Buaa
ANEKTPUUYECKUX 3apsAloB. [IpOBOJHMKH, IHUAIEKTPUKKA M MOJTYNPOBOJHUKH.
DNEeMEHTApHBIA 3JIEKTPUUECKUN 3apsl. 3aKOH COXPAaHEHUS BJIEKTPUYECKOTO
3apsaa.

B3aumoperictBue 3apsnoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Dnektpuueckoe noJie. Ero neiicTBue Ha 3J€KTpUUECKUE 3apsiibl.

Hampsix€anocts  snektpudeckoro monst. [IpoOuenii  3apsna.  Jlunuum
HaIpsHKEHHOCTH 3JIEKTPUUECKOTO 1oIs. OHOPOIHOE AIEKTPUUYECKOE TOJIE.

[ToTeHIManbHOCTh 3JIEKTPOCTATUYECKOTO NoIs. Pa3HOCTH MOTEHIIMATIOB U
HanpspkeHue. [loTteHunanbHas 3HeEprust 3apsjaa B JIEKTPOCTATUYECKOM MOJIE.
[loTteHuman »saekTpocTaTHuyeckoro moiig. CBs3b HANPSHKEHHOCTH MO U
PA3HOCTH MOTEHIMAIOB AJIA 3JIEKTPOCTATHYECKOTO MO (KaK OHOPOAHOTO, TaK
1 HEOJTHOPOJHOTO).

[IprHIMI CynepnO3ULY STEKTPUUYECKUX TTOJIEH.

[lone Toueunoro 3apsina. Ilone paBHOMEepHO 3apsikeHHOUN cdepsl. [lone
PaBHOMEPHO 3apsDKEHHOrO IO 00bEMy miapa. lloge paBHOMEPHO 3apsKEHHOM
OeckoHeuHOW IUIOCKOCTH. KapTHHBI JMHWH HANpsOKEHHOCTH 3THX MONCH H
SKBUIIOTECHIHAIBHBIX TOBEPXHOCTEM.

[IpoBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

JIMANEeKTpUKM B JJIEKTPOCTATHYECKOM  moJie.  J(uanexkrpruueckas
MIPOHUILIAEMOCTH BEIECTBA.
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Konnencatop.  ONEeKTpOEMKOCTb  KOHAEHCATOpAa.  DIEKTPOEMKOCTH
IJIOCKOTO KOHJIEHCATOPa.

[TapannenbHoe  coenuHeHue  KoHaeHcatopoB.  IlocienoBaTenbHOE
COEIMHEHUE KOHAEHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrmKeHue 3apsKEHHOM YaCTULBI B OHOPOIHOM DJIEKTPUUECKOM IIOJIE.

TexXHUYecKne yCTPOMCTBA U TEXHOJIOTMYECKHUE IPOLIECCHI: DIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATUUECKasl 3allUTa, 3a3€MJICHHE SJIEKTPONPUOOPOB,
KOHJIeHCaTophl, reneparop Ban ne I'paada.

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DJIIEKTPOMETPA.

DIIEKTPUUECKOE TOJIE 3aPSKECHHBIX [IAPUKOB.

DIIEKTPUUYECKOE TIOJI€ ABYX 3aPSIKEHHBIX IIACTHH.

Mogens a5ekTpoctatiudeckoro reueparopa (Bau ne ['paada).

[TpoBOTHUKH B 3JEKTPUUYECKOM TIOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

YCTpOMCTBO W JAEHUCTBUE KOHJEHCATOPAa NOCTOSHHOW W TEPEMEHHOU
€MKOCTH.

3aBUCUMOCTh JJIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOpa OT IUIOLIAIH
IJIACTUH, PACCTOSIHUS MEXKIY HUMU U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrus MEKTPUUYECKOTO MO 3apsKEHHOTO KOHAEHCATOpa.

3apska U pa3psiika KOHJIEHcaTopa 4Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadbopamopnuie pabomol, npakmukKym.

OueHka cuj B3auMOJAECHCTBHS 3apSyKEHHBIX TEJ.

HaGmionenne mnpeBpallileHuss SHEPIUM 3apsHKEHHOTO KOHAEHcaTopa B
SHEPTUIO U3JIYYEHHUS CBETOAHO/IA.

N3ydeHne npoTekaHus TOKa B LEIMH, COAEpKAIEel KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MOTEH[UAJIOB (HampsKEHUs ) npu
NIOCJIEI0BATEIBHOM COEIMHEHUU KOHJIEHCATOPOB.

UccnenoBanue paspsiaa KOHAEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Ilocmoannstii I1eKmpuiecKuii mok.

Cuna Toka. ITocTOsIHHBIN TOK.

VYcnoBuss  CylIECTBOBaHUSL ~ MOCTOSIHHOTO — AJIEKTPUYECKOIO  TOKAa.
Ncrounuku Toka. Hanpsixenune U u 3/IC &.

3akon OMa JiJ1g yyacTKa LernH.

DIEeKTpUUECKOE COIIPOTHUBIICHUE. 3aBUCHUMOCTD COIIPOTUBIICHUS
OJHOPOJHOIO IMPOBOAHUKA OT €ro JUIMHBI U IUIOLIAJAN HONEPEYHOTO CEUECHUS.
Y nenbHO€ COMPOTHUBIIEHUE BENIECTBA.

[TocnenoBarenpHOE, napajjieIbHOE, CMEIIaHHOE COEMHECHUE
MPOBOAHUKOB. Pacuér pa3BeTBIEHHBIX JieKkTpudeckux nemnen. I[Ipasuia
Kupxroda.

Pabota snextpuyeckoro Toka. 3akon [[xoymns—Jlenna.

MOIIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbLAEISIEMAas Ha
pe3ucTope.

OJIC u BHyTpeHHEE COMNPOTHBICHHE HCTOYHHUKA TOKa. 3akoH Oma s
MOJHON (3aMKHYTOM) JJEKTPUYECKOM I1ernd. MOIIHOCTh HCTOYHHMKA TOKa.
KopoTkoe 3ambikanue.

Konpaencarop B 1ienu nocTostHHOrO TOKA.

TexHnueckne yCTpOWCTBA M TEXHOJOTHMYECKHE IPOLECCHI: aMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUUK IEKTPUUECKOU SHEPTUH.

Jemoncmpauuu.
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N3mepenue cuiibl TOKa U HAMPSKEHMUS.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKAa OT HANpPsDKEHMs JUIsL PE3UCTOPA,
JIaMITbl HAKaJIMBAHUS U CBETOAMO/IA.

3aBUCHUMOCTh COMPOTUBIICHUS ITUIUHAPUYECKUX MPOBOJHUKOB OT JIJTUHBI,
TUIOLIAAH TOMEPEYHOI0 CEYEHUSI U MaTepHalIa.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa OT CONPOTHBICHHUS IIPH
MTOCTOSTHHOM HaIPsKEHUH.

[Ipsmoe wu3mepenne OJIC. KopoTkoe 3aMblkaHHE TalbBaHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

CnocoObl coenMHeHHsI ICTOYHUKOB Toka, DJIC Gartapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIIOCAMU MCTOYHHUKA
TOKa OT CUJIbI TOKA B LICTIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne cMEIIaHHOTO COETMHEHUSI PE3UCTOPOB.

N3mepeHue yaenbHOro CONPOTUBIEHUS TPOBOIHUKOB.

UccnenoBanne 3aBUCMMOCTH CWJIBI TOKa OT HAMPSDKCHUS 711 JIAMIIBI
HaKaJIUBaHUS.

YBenuueHnue npejaena u3MepeHus: amnepmerpa (BoJIbTMETpa).

N3mepenue DJ1C 1 BHYTpEHHETO COMPOTUBIICHUS UCTOYHUKA TOKA.

Uccnenosanne 3aBucumoctd DJIC rajapbBaHUYECKOTO 3JeMEHTa OT
BPEMEHH MPU KOPOTKOM 3aMbIKaHUU.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY IMOJIIOCAMU HMCTOYHHKA
TOKa OT CHJIbI TOKA B LICTIH.

HccnenoBanne 3aBUCMMOCTH TMOJIE3HOM MOIIHOCTH MCTOYHUKA TOKa OT
CHUJIBI TOKA.

Tema 3. Toku ¢ paznuunsix cpeoax.

DneKTpuyecKkass MPOBOJUMOCTb PA3JIWYHBIX BELIECTB. JIEKTPOHHAS
IPOBOJIUMOCTb TBEPIIBIX METAJJIOB. 3aBUCUMOCTb COIIPOTUBJIEHUSI METAJIIIOB OT
Temiiepatypbl. CBEpXIPOBOAUMOCTb.

DNeKTpUYeCKUi TOK B BakyyMme. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[MonympoBoguuku.  CoOCTBeHHass W TPUMECHas  MPOBOJAMMOCTH
noJynpoBoAHUKOB. CBolicTBa p—N-niepexoa. [lomynpoBogHUKOBBIE TPUOOPHI.

DNEKTPUUECKUN TOK B JIEKTPOJUTAX. DIEKTPOJUTUYECKAS TUCCOLUALIMS.
Onektponus. 3akonsl Papajes 1S FIEKTPOIIN3a.

DJIEKTpUUECKUM TOK B razax. CamMOCTOSITENIbHBIN U HECAMOCTOSITEIbHBIN
pa3psna. PaznuyHble TUIIBI CAMOCTOSTENILHOTO paspsaaa. Monuus. [tazma.

TexHuueckne ycTpoMCTBa U MPAKTUYECKOE MPUMEHEHUE: ra3opa3psiiHble
JaMIIbI, 3JEKTPOHHO-Iy4YeBas TPyOKa, MOIYIPOBOJHUKOBBIE MPUOOPHI: JHO,
TPaH3UCTOp, (OTOMMOA, CBETOAMOJ, TadbBaHWKA, padUHUpPOBAHUE MEMH,
BBITIJIABKA aJTIOMUHUS, SJIEKTPOHHAS MUKPOCKOIIHS.

Hemoncmpauuu.

3aBUCHUMOCTH COMPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTH ANEKTPOIUTOB.

3akoHbI 35ekTpoiusa Dapanes.

HckpoBoii pa3psil U MpOBOJAUMOCTb BO3yXa.

CpaBHeHUE MPOBOAMMOCTH METAJIOB U MOJIYITPOBOJHUKOB.

OIHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaolt, npaKmuKym.

Habnronenue anextponusa.

N3mepenue 3apsiia 0THOBAIEHTHOI'O HOHA.
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HccnenoBanve 3aBUCUMOCTH  CONPOTHBICHHUS  TEpPMOpE3HCTOpa  OT
TEMIIEPaTYPBhl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKHU JUOJIA.

Du3HYeCKUl NPAKTHKYM.

CnocoObl  u3MepeHuss (U3MYECKUX BEJIMYMH C  HCIOJIb30BAaHUEM
aHAJOTOBBIX M UU(POBBIX HU3MEPUTEIBHBIX MPUOOPOB U KOMIIBIOTEPHBIX
JATYUKOBBIX CcHUCTEM. AOCOJIOTHBIE W  OTHOCHUTENbHBIE IOIPELIHOCTH
n3MepeHui pusndyeckux BearunH. OLEeHKa TpaHull TOTrPEIIHOCTEN.

IIpoBeneHue KOCBEHHBIX W3MEPEHUM, HCCIENOBAaHUN 3aBUCUMOCTEU
(¢u3nuecKuX BEIMYMH, MPOBEPKA MPEJIOKEHHBIX Tunore3 (BbIOOp U3 padoT,
ONMMCAHHBIX B TEMAaTHMYECKUX pazfenax «YUYeHHYECKHH SKCIEepHUMEHT,
nabopaTopHbIe padOThI, MPAKTUKYM)).

MexnpeaMeTHbIe CBA3H.

N3yuenue «kypca ¢usuku yrayonénHoro ypoBHs B 10 kiacce
OCYIIECTBIISIETCSI C Y4YETOM COJEpXKATENIbHBIX MEXIPEIMETHBIX CBs3eld C
Kypcamu MaTeMaTHKH, OMOJIOTUH, XUMHH, reorpaduu U TEXHOJIOTHH.

Mescnpeomemmuvie nonamus, C6A3AHHbBIE C U3YUEHUEM MEMOO06
HAY4YHO020 NO3HAHUA: SBICHUE, HAy4HbId (akT, THUmore3a, Qu3nyecKas
BEJIMYMHA, 3aKOH, TEOpHs, HaOIIOeHne, HKCIEPUMEHT, MOJIETUPOBAHUE,
MOJIeNIb, M3MEpPEHHUE, MOTPEUTHOCTH HW3MEPEHUM, H3MEPUTENbHbIE MPUOOPHI,
g poBas 1adopaTopus.

Mamemamuka: peunieHUe cUCTeMbl ypaBHeHMH. JluHelHas QyHKIuS,
napabojyia, rumepOona, UX TpapuKu U CBOWCTBA. TPUTOHOMETPUYECKUE
(GyHKIMH: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOPBI M MX MPOEKIUHA HA OCH KOOPJUHAT,
CJIOXKEHHUE BEKTOPOB.

Buonocusa: mexaHuueckoe [BWKEHHE B JKUBOW mpupone, auddysus,
OCMOC, TEINIOOOMEH KUBBIX OPraHU3MOB, TEIJIOBOE 3arps3HEHUE OKpY Karomen
Cpelbl, YTUIN3ausl OMOOPraHMYECKOro TOIUIMBA I BBIPAOOTKHU «TEIIIOBON» U
ANIEKTPO’HEPTUH, IOBEPXHOCTHOE HATSIKEHHE M KallWJULIPHBIE SBJICHHS B
PUPOJIE, FJIEKTPUUECKUE SIBJICHUS B dKUBOU IIPUPOJE.

Xumun: TACKPETHOE CTPOCHHUE BEILECTBA, CTPOCHUE aTOMOB M MOJEKYJ,
MOJIb BEIECTBA, MOJISIpHAs Macca, IOJIy4eHHME HAaHOMATE€pUallOB, TEIIOBBIE
CBOMCTBAa TBEPIABIX TEJN, JHKUAKOCTEM W Ta30B, IKUIAKAE KPUCTAILIBL,
ANEKTPUYECKUE CBOMCTBA METAJUIOB, JJIEKTPOJIMTHYECKAs  JUCCOLMALIMS,
raJIbBAaHNKA, YIEKTPOHHAs! MUKPOCKOIIHS.

TI'eocpagpusa: BnaxxHoCTh BO3AyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonocusa:  npeoOpa3oBaHHE  JBHKEHHMM C  HCIIOJIb30BAHUEM
MCXaHH3MOB, Y4€T CyXOro M JKHAKOTO TPCHHS B TCXHHKE, CTATHICCKHC
KOHCTPYKIMHM (KPOHIUTEHH, pemeéTrdyaTele KOHCTPYKLMH), HCIIOIb30BaHUE
3aKOHOB COXpPAHEHHsS MEXaHUKH B TE€XHUKE (IMPOCKON, BOJOMET W JpPYyrue),
JBUTaTeIb BHYTPEHHETO CrOpaHus, mapoBasi TypOuHa, OBITOBON XOJOIUIbHUK,
KOHJUIMOHEP, TEXHOJOIMU MOJYyYEHHS COBPEMEHHBIX MaTEpHAIOB, B TOM
qlCJIe HAaHOMATEepUajoB, W HAHOTEXHOJIOTMM, 3JIEKTPOCTAaTHYECKas 3alluTa,
3a3eMJIEHUE 3JIEKTPONpUOOpPOB, ra3opas3psaHbIEC JIAMIIbI, MOJIYINPOBOJHUKOBBIC
mpuOOPHI, TATHBAHUKA.

11 KIJACC

Pa3nen 4. DaekTpoauHaMH KA.
Tema 4. Maznummnoe noane.
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B3anmopnelcTBue IOCTOSSHHBIX MAarHUTOB W IPOBOAHUKOB C TOKOM.
MarautHoe mnosie. BekTop MarHUTHOM MHAyKIMU. [IpuHOUMI cyneprno3uuuu
MarHUTHBIX NOJEU. JINHUY MarHUTHOU MHAYKLIUH.

MarsuTHoe 1oJie MPOBOJIHUKA C TOKOM (IIPSIMOI0 MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OneIT IpcTeaa.

Cuna AMnepa, €€ HanpaBJICHUE U MOYJIb.

Cuna JlopeHna, €€ HampaBleHHE W MOJIYJb. JIBH)KEHHE 3apsKEHHOU
YacTHIIbl B OTHOPOJTHOM MarHuTHOM mose. Pabota cuinbl Jlopenia.

MaruuTtHoe none B BemecTBe. @eppoMarHeTuky, napa- 1 JUaMarHeTUKH.

TexHudeckne ycTponCTBa M TEXHOJOTHYECKHE MPOLECCHI: IMPUMEHEHUE

MIOCTOSIHHBIX MarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIBTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTENN SJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna nuHUN  MHAYKIIMM  MAarHUTHOTO  TIOJISI  TOJIOCOBOTO M
MOIKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

Kaptuna nuHMII MarHUTHOM WHAYKIUU TIOAS JUIMHHOTO TMPSIMOTO
IIPOBOJIHUKA U 3aMKHYTOT'O KOJIBIIEBOT'O MPOBOIHUKA, KATYIITKH C TOKOM.

B3anmMoselicTBue AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HenctBue cuibl JIopeHa Ha HOHBI AJIEKTPOJIUTA.

HaGmonenne nBuxkeHUs Mmy4yka 3JIEKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHnun NeHCTBUS AIEKTPOU3MEPUTEIIHHOTO npudopa
MarHUTORJICKTPUICCKONU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanre MarHUTHOTO TOJISI HOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOWCTB (peppOMArHeTUKOB.

HccnenoBanne neicTBUS NOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cunbl Ammepa.

N3yudeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Onpenenenne MarHUTHOW MHAYKIUMA HAa OCHOBE M3MEPEHUS CHUJIBI
Awmmepa.

Tema 5. dnekmpomaznumuas uHOYKUus.

SlBnenne 3neKTpOMarHUTHOM WHAYKUMHU. [IOTOK BEKTOpa MarHUTHOU
uHaykiuu. DJC uHayKnuy. 3aKoH 3JIEKTPOMAarHUTHOW MHAYKUMM Dapajes.
Buxpeoe anekrpuueckoe nosue. Toku Pyko.

OJIC mHAyKUMHA B OPOBOJHUKE, JBUKYIIEMCS B OJHOPOAHOM MAarHUTHOM
ToJie.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylllka MHAYKTUBHOCTH B LENHU IMOCTOSHHOTO TOKA.
Asnenune camonnaykuuu. JIC caMOUHIYKITUHA.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHuueckne ycTpoilcTBa U TEXHOJIOTUYECKUE MPOLECChl: MHAYKIIMOHHAS
MeYyb, COJICHOUI, 3alllUTa OT 3JEKTPU3ALUU TEJI NPHU JABUKEHUU B MArHUTHOM
noJie 3eMJIu.

Hemoncmpauuu.

HaGmronenwne siBiIeHUS 2JIIEKTPOMArHUTHOW WHTYKIIUU.

UccnenoBanne 3aBucumoctd ID/C MHAYKIMM OT CKOPOCTH HU3MEHEHUS
MAarHUTHOTO MOTOKA.

[TpaBuno Jlenua.

[Tanenue MarauTa B alIOMHUHUEBOM (MeIHOM) TpyoOe.
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SIBneHre caMOMHAYKITUY.

NccnenoBanne 3aBucumoctn  OJIC  CaMOMHIYKIMHM OT  CKOPOCTH
M3MEHEHHUSI CWJIbl TOKa B IICTIH.

Yuenuueckuii sxcnepumenm, nadopamopmsie padbomol, NpaKmMuKym.

UccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUH.

Ornpenenenne MHIYKIMU BUXPEBOTO MATHUTHOTO TIOJIA.

UccnenoBanue siBIEHUS CAMOUHAYKITUU.

COopka MoJienu AIEKTPOMarHuTHOTO TeHepaTopa.

Paznea 5. KosieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarennnasa cucrema. CBoOOIHEIE KOIcOaHUS.

l'apmonuueckue  konebanusi. KunHemarnueckoe W JUHAMHYECKOE
omucaHue. DJHEPreTUYECKOe OMHCcCaHue (3aKOH COXPAHEHHUS MEXaHWYECKOU
sHepruu). BrIBOJI AMHAMUYECKOTO OMUCAHUS TAPMOHUYECKUX KOJIeOaHUN U3 UX
AHEPIreTUYECKOTO U KHHEMATHUYE€CKOTO OMUCAHMUS.

Ammuryna u (daza konebanuil. CBA3b aMIUTUTYAbI KOJIEOAHUM HCXOTHOMN
BEJIMYUHBI C aMILTUTYIaMU KOJeOaHUM €€ CKOPOCTH U YCKOPEHUSI.

ITepuon u yactora koneOanuid. [lepmoa Manbix CBOOOJHBIX KOJIeOaHUI
MaTeMaTH4ecKoro MasiTHuka. I[lepuos cBOOOAHBIX KoJIeOaHHMH MPYKHHHOTO
MasTHHUKA.

[TonsiTue o 3aryxaromux KojeOaHusX. BpIHYyXJAeHHBIE KOJICOAHUS.
Pe3onanc. PezonancHas kpuBas. BnusHue 3aryxaHusi Ha BHJ PE30HAHCHOM
KpUBOH. ABTOKOJIEOAHUS.

TexHuueckue YCTPOWCTBA M TEXHOJIOTMUECKHUE MPOILIECChl: METPOHOM,
9ackl, Ka4eJll, My3bIKaJbHbIE HHCTPYMEHTHI, cericMorpad.

Jemoncmpayuu.

3anucek KoJaebaTeIbHOTO JIBIKCHUS.

HaGmronenne HE3aBUCHMOCTH MEpUOJIa MaJIbIX KOJICOAHHH Tpy3a Ha HUTH
OT aMILTATY/IbI.

HccnenoBanne 3aTyxammmx KojeOaHUW U 3aBUCHUMOCTH  IepHOja
CBOOOJIHBIX KOJI€OaHU OT CONMPOTHBIICHHUS.

HccnenoBanne kojebaHuid Trpy3a Ha MACCHBHOM TIPYXKHHE C IICJIBIO
dbopmMupoBaHus MpeACTaBICHUN 00 HIeATbHOM MOJICNN MPY>KMHHOTO MasTHUKA.

3aK0H COXpaHCHHS YHEPTUH MPU KOJICOAHUAX Tpy3a Ha MPYKUHE.

HccnenoBanne BRIHYKISHHBIX KOJICOaAHU.

Ha6monenue peonanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenne mepuoma CBOOOMHBIX KOJIIEOAHWH HUTSAHOTO M TMPYKHMHHOTO
MasiITHUKOB.

N3yuyenue 3aKOHOB JBIDKEHHUS Tela B XOJe KOJIeOAaHWN Ha YIPyroMm
MOJBECE.

N3ydenue NBUKEHUS HUTSHOIO MasTHUKA.

[IpeoGpa3oBanue YHEPTUN B IPYKMHHOM MAasITHHKE.

NccnenoBanne yObIBaHUS aMIUTUTYIbl 3aTYXAIOMINX KOJIEOaHHIA.

HccnenoBanne BHIHYKICHHBIX KOJICOAHUH.

Tema 2. dnekmpomazHumHuosle Ko1edaAHUs.

Konebarenbubiii koHTYp. CBOOOMHBIE AIEKTPOMArHUTHBIC KOJeOaHUS B
HCANBHOM KoneOaTenbHoM KOHType. Dopmyna Tomcona. CBs3b aMIUTHTY[IBI
3apsiia KOHAEHCATOpa C aMIUTUTYI0M CUJIbI TOKa B KOJIe0aTeTbHOM KOHTYpE.

3aKOH COXpaHEHUS YHEPTHUH B UCATbHOM KOJIe0aTeIbHOM KOHTYPE.
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3aTyxarouue AIEKTPOMAarHUTHbIE KoJIeOaHusl. BrinyxeHHbIE
ANEKTPOMAarHUTHbIE KOJIEOaHUs.

Ilepemensblii TOK. MOIIHOCTH NEPEMEHHOTO TOKA. AMIUIMTYJIHOE U
JEUCTBYIOIIEE 3HAUEHUE CHJIbl TOKAa W HAIpPSDKEHUS NpPH pa3InyHOM (opme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CuHyconanbHblli IEPEMEHHBINA TOK. Pe3ncTop, KOHIEHCATOp M KaTyllKa
MHIYKTUBHOCTH B LIENU CHHYCOUAAIBHOTO IEPEMEHHOI0 TOKA. Pe30HaHC TOKOB.
Pe3oHaHC HapsKEHUN.

Nneanbubiii Tpancopmarop. [IpousBoacTsBo, nepemada u motpedlieHue
AJIEKTPUYECKOU SHEPTUH.

DKOJIOTUYECKHE PUCKU TIPU IMPOU3BOJACTBE JIIEKTpOdHepruu. KynbTypa
UCITOJIb30BAHUS AJIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TexHuueckne yCTporCTBa U TEXHOJIOTUYECKHUE MPOLECCHI: IIEKTPUUECKHIMA
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMHUU AJIEKTpONepeaay.

Jemoncmpayuu.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJIEOAHMUSI.

3aBUCUMOCTh YaCTOThl CBOOOJHBIX KOJ€OAaHUN OT HMHIYKTUBHOCTH U
€MKOCTH KOHTYpa.

OcuumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

['eneparop He3aTyxaroUMX JIEKTPOMArHUTHBIX KOJIEOaHUH.

Mogenb 3JIEKTPOMarHuTHOrO reHepaTopa.

BrinyX/1IeHHbIE CUHYCOUAAIbHBIEC KOJIEOAHUS.

Pesucrop, karymka MHIYKTUBHOCTA U KOHJEHCATOP B LIETIH NTIEPEMEHHOTO
TOKaA.

Pe3onanc npu mnocinenoBaTEIbHOM COEAMHEHUM PE3UCTOPA, KaTYIIKU
MHIYKTUBHOCTH U KOHJEHCATOPA.

YcTpoicTBO M IPUHIIUIT ISUCTBUS TpaHc(opMaropa.

Mogenb JIMHUY 3JIEKTPONEPEIayn.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

Nzyuenne Tpancdopmaropa.

HccnenoBanne nepeMEHHOTO TOKa Yepe3 MOCIEA0BATEIbHO COEANHEHHBIE
KOHJIEHCATOP, KaTyIIKy U PE3UCTOP.

HaGmronenne sneKTpOMarHuTHOTO pe3oHaHca.

HccnenoBanre paboThl HCTOYHUKOB CBETA B IIETH MEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u I1eKmpOMaAzZHUMHbLE 80IHbL.

MexaHnuecKkue BOJIHBI, YCIOBHS UX pacupoctpaHenus. [lonepeunsie u
IIPONOJBHBIE BOJHBL. Ilepuon, ckOpoOCTh pacnpOCTpaHEHHs W JJIMHA BOJIHBI.
CBoiicTBa MEXaHUUYECKUX BOJIH: OTpaK€HUE, MpeIoMIIeHNEe, nHTephepeHIus U
TudpaKIus.

3Byk. CxopocThb 3ByKa. ' poMkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[IIymMoBOE€ 3arpsA3HEHHE OKPYXKAIOILIEH CPEbI.

DONEeKTpPOMAarHUTHHIE BOJHBL. YCIOBUS M3JIyYEHHs BJIEKTPOMAarHUTHBIX
BOJIH. B3auMHas opueHTaus BEKTOPOB B AJIEKTPOMAarHUTHON BOJIHE.

CBoiicTBa  2JEKTPOMArHUTHBIX  BOJH:  OTPa)X€HUE, MPEIOMIICHHE,
noJsipu3alysi, uHTeppepeHus u 1udpakuus.

[IIxana >1€KTPOMArHUTHBIX BOJIH. lIpuMeHEeHNE 3JIEKTPOMAarHUTHBIX BOJIH
B TEXHUKE U OBITY.

IIpuHIHNBI paguoCBA3U U TeNeBUCHM. Panqnonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIECH CPEIbI.
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TexHuueckne yCcTpoOWCTBA M MPAKTUUECKOE MPUMEHEHHE: MY3bIKAJIbHbBIC
MHCTPYMEHTHI, pajap, paauonpuéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-
M€4Yb, YIbTPA3BYKOBASI AUATHOCTUKA B TEXHUKE U MEJULINHE.

Jemoncmpayuu.

OO6pazoBaHue U pacIPOCTPaHEHHUE TOTIEPEUHBIX U MTPOJIOTBHBIX BOJIH.

Konebuomeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCHUMOCTb JIJIMHBI BOJTHBI OT YaCTOThI KOJICOAHUIA.

HaGmronenne orpakeHus U IpesioMIIeHUS] MEXaHUYECKUX BOJIH.

HaGmonenue natepdepeHuu u 1uppakiiu MEXaHMIECKUX BOJIH.

AKYyCTHYECKHI PE30HAHC.

CgolicTBa yJIbTpa3ByKa U €ro IpUMEHEHUE.

HaGmtonenne cBs3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOM U
4aCTOTOU KOJIeOaHU.

UccnenoBanne  CBOMCTB  DJIGKTPOMArHUTHBIX  BOJH:  OTpa)KE€HHUE,
peJIoMJICHHE, MoJsipu3alus, 1udpakius, nHTepdepeHIus.

O6HapyxeHue nH(PpaKpacHOTO U YIbTPAPUOTIETOBOTO U3ITYUCHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3ydenne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenune pacnpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsmonrHElHOE paclpoCTpaHEHUE CBETa B OJHOPOAHON cpexae. Jlyu
cBeTa. TOYEeUHbIM HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHUsl cBeTa. [locTpoeHne n3o0pakeHuit
B TUI0CcKOM 3epkaiie. Cdepudeckue 3epkaa.

[Ipenomnenne cBeta. 3aKOHBI TMPEJIOMIIEHHUS CBeTa. AOCOIIOTHBIN
nokaszaTenb npeiaomiieHus. OTHOCHUTENBHBIM  IOKa3aTellb  IPEJIOMIICHHUS.
[TOoCTOSSHCTBO 4YacTOThI CBETA M COOTHOLIEHHWE [JMH BOJH IMpPH TEPEXO0Je
MOHOXpPOMAaTHUYECKOr0 CBETA Yepe3 IpaHuIly pa3jesa AByX ONTUYECKUX CPEl.

Xon nydeit B mpusme. Jucrnepcus cBeta. CI0XKHBINA cOCTaB O€JIOro CBETa.
[BeT.

[lomHoe  BHyTpeHHee  oTpaxkeHue. IIpeAenbHBII  Yroa  MOJHOIO
BHYTPEHHET0 OTPAKEHUS.

ColOuparomue W paccewBalImue JUH3BI. ToHKas auH3a. DOKycHOE
pPacCTOSIHME M ONTHYECKas CWjia TOHKOW JHMH3BL. 3aBHUCHUMOCTH (POKYCHOTO
PACCTOSIHHSI TOHKOM CpepruecKor JTUH3BI OT €€ T€OMETPUH U OTHOCUTEIHHOIO
MOKa3aTes TPEJTOMIICHHUS.

dopmyna TOHKOU JIMH3BL. Y BEJIMYEHHE, JaBAEMOE JIMH30M.

XoJ Jiyya, MPOWEAIIEro JUH3Y IO MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuyeckord ocu. [locTpoenne wH300pakeHWl TOYKM M OTpE3Ka MpsSMOMl B
coOUparoNUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMaXx.

Onrtrueckue mnpubopsel. Paspemaromas  crmocoOHOCTh. [7ma3  kak
ONTUYECKAsA CUCTEMA.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBass ontuka. Murepdepenuuss cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBusi HaONMIOJEHUST MaKCUMYMOB MU MHHUMYMOB B HHTEpPhEpPEHUHOHHOU
KapTUHE OT JBYX KOT€PEHTHBIX MCTOYHHMKOB. IlIpuMepsl Kilaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaknusa csera. Judpaknwonnas pemérka. YcimoBue HaOIIOIEHUS
[JIaBHBIX MAKCHMYMOB TIpH MaJ€HHM MOHOXPOMAaTHYECKOTO CBETa Ha
TU(PaKMOHHYIO PEHIETKY.

[Tonsipuszaums ceera.
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TexHuyecKue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLIECCHI: OYKH, JIYIIA,
NepUCKoM, (oToamnmnapaT, MUKPOCKOII, MPOEKIIMOHHBIN anmnapar, NpoCBETICHHUE
ONTHUKH, BOJIOKOHHASI ONITHUKA, TU(PaKIIMOHHAS PEHIETKA.

Jemoncmpayuu.

3aKOHBI OTPAYKEHHUSI CBETA.

NccnenoBanne npesoMiaeHus CBETA.

HaGmronenre noiaHoro BHyTPEHHEro OTpakeHus. MoJienb CBETOBO1A.

HccnenoBanne XxoAa CBETOBBIX IYYKOB YEPE3 IIOCKONAPAJIIECIBHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanuie cBOWCTB M300paXKeHUI B JIMH3AX.

Mopenn MUKpOCKOIIa, TeJIECKONa.

HaGmonenue natepdepeHium crera.

HaGmronenue 1iBETOB TOHKUX IMJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiinoHHON peréTKy.

HabGmonenue nudpakiimOHHOTO CIEKTpa.

HaGmronenue nucnepcuu cBera.

HaGmonenue nonsipu3anuu cBeTa.

[TprmeHeHune noasIpoOuI0B 1 U3YUEHUS] MEXaHUYECKUX HANPSKEHUM.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenue nokazaresns NpeaoMiIeHus CTeKIa.

HccnenoBanne 3aBUCHUMOCTH (POKYCHOTO pacCTOSTHUSI OT BellecTBa (Ha
puMepe KUIKUX JTUH3).

N3mepenue HokycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

[Tony4yenune n3o0paxeHusi B CUCTEME U3 IUTOCKOTO 3epKaJia U JTUH3bI.

[Tony4yenune n3o0paxeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue T€NECKOMUYECKUX CUCTEM.

Ha6monenue nudpakimu, nHTepdEpEeHINN U MOJIIPU3AIINH CBETA.

N3yuenne monspu3alu  CBETa, OTPAKEHHOTO OT  IOBEPXHOCTH
IUAJIEKTPUKA.

N3yuyenue nnTepdepeHnm 1a3epHoro U3IydeHUs Ha IBYX HIEIsIX.

HaGmonenue nucnepcum.

Hab6monenne u uccnenopanue qudpaKkImOHHOTO CIIEKTpA.

N3mepenne nivHbl CBETOBOM BOJIHBI.

[lonyueHnne  cmekTpa  HM3JyYEeHHs  CBETOAMOAA  MpPU  IOMOIIU
TU(PaKITMOHHON PEIIETKHY.

Pa3znesn 6. OcHOBBI cieMAILHON TEOPUH OTHOCUTEJIbHOCTH.

['pannnbl OPUMEHMMOCTH — KJIIACCMYECKOM  MexaHukKH. [locTymnatel
CIIELUAIBHOW TEOPUU OTHOCUTEIILHOCTH.

[IpocTpancTBeHHO-BpeMeHHON wuHTepBad. IIpeobGpa3zoBanus JlopeHnua.
VYcnoue npudyMHHOCTH. OTHOCHUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMeUICHHE
BPEMEHHU U COKPALCHUE JJIUHBI.

DHeprus U UMNYJIbC PEASITUBUCTCKOW YACTHUIIBIL.

CBsi3b Maccbl C SHEPrueidl U HMMIYJIbCOM PEISITUBUCTCKON YacCTHUIBI.
DOHeprus MmoKosl.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMUYECKHE MPOLECCHI: CITYTHHUKOBBIE
MPUEMHHKHU, YCKOPUTEIHN 3aPSIKEHHBIX YACTHLL.

Y4eHndeCcKul IKCIIEPUMEHT, JIA00paTOPHBIE PAOOTHI, MPAKTUKYM.

Onpenenenue UMIyJIbCa UM DSHEPTrUU  PEJSITUBUCTCKUX yacTull (10
doTorpadusiMm TPEKOB 3apsiKEHHBIX YaCTUI] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas ¢pusuka.
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Tema 1. KopnyckyaapHno-6011060i1i oyanusm.

PaBHOBEecHOE TeIIOBOE U3IyYeHUE (M3IyyeHue aOCOIOTHO YEPHOIO
Tena). 3akoH cmelieHuss Buna. I'unore3a [11anka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®dotorpdexr. Ombitet A. I'. CroneroBa. 3akoHbl Qotorddekra.
VYpaBuenue DiinmTeiHa 11t porordpdexra. «KpacHas rpanuna» potodddekra.

JlaBneHue cBera (B YAaCTHOCTH, JaBJICHUE CBeTa Ha a0OCOJIIOTHO
MOTJIONIAIONIYI0 U a0COJIIOTHO OTpaXxarolnyto MmoBepxHOCTh). Omnwitel I1. H.
JleGenena.

BosHoBBIE cBOlicTBa yacTull. Boauel ne bpoina. [InuHa BonHe! ae bpoiis
U pa3Mepbl 00JacTH JIOKaJW3alluu JBIDKYIIEHCS 4YacTuilbl. KopmyckyisipHO-
BOJIHOBOM ayanu3Mm. Jludpakius 2IeKTpOHOB Ha KpUCTaJIax.

Crnenuduka U3MEepeHui B MHUKPOMHUPE. CooTHoIIeHus
HeonpenenéHHocrel ['eitzendepra.

TexHu4eckue ycTpoHCTBa M TEXHOJOTMYECKHE MPOIIECChI: CIEKTPOMETP,
dboToseMeHT, (POoTOaATYMK, TYHHEIBHBIH MHMKPOCKOI, COJIHEUHasi Oarapes,
CBETOUO.

Jemoncmpayuu.

®dotor(pdekT Ha yCTaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

UccnenoBanue 3akoHOB BHelIHEro Gorodddexra.

UccnenoBanre 3aBUCUMOCTH  COMPOTHUBJICHUS TOJYIPOBOJHUKOB OT
OCBEIIEHHOCTH.

CBeToauon.

Conneunas Oartapesi.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

Uccnenosanue Goropesucropa.

Nzmepenue noctosinHou [1nmanka Ha ocHoBe uccienoBanus Gorodddexra.

HccnenoBanne 3aBUCUMOCTHM  CHJIBIL TOKa 4e€pe3 CBETOAUOA  OT
HaIPSKEHUS.

Tema 2. Qu3zuxka amoma.

OnbITHL O UCCIIEIOBAHUIO CTPOEHUsI aTtoMa. [lanerapHas mozaenb atoma
Pezepdopna.

IToctymarel bopa. U3nyuenue u moruomnieHne (OTOHOB IPH TEPEXOe
aToma C OJIHOTO YPOBHS SHEPIUU Ha JIPYTou.

Bunsl ciektpoB. CrieKTp ypOBHEW 3HEpruH aToMa BOJAOPO/A.

CrnoHTaHHOE U BBIHYKJIEHHOE U3i1yueHue ceta. Jlazep.

TexHuueckne yCTpOMCTBA U TEXHOJIOTMUYECKHUE MPOLECCHI: CIIEKTPAIbHbIN
aHanu3 (CIEKTPOCKOMN ), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpauuu.

Mogens onsita Pesepdopaa.

HaGmonenne mMHEHYaThIX CIIEKTPOB.

YCTpOoNCTBO M AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YaCTUL.

Onpenenenue JIMHBI BOJIHBI J1a3€PHOTO U3TyUEHHUS.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.

Hab6moneHne mMHEHYaTOro CrieKkTpa.

UccnenoBanne crnekrtpa pa3peKEHHOIO0 aTOMapHOrO  BOJAOpOJa U
u3MepeHue noctosinnon Pundepra.

Tema 3. Quzuka amomnoz2o A0pa u 31eMEeHmMAPHLIX YACMUY.

Hyxknonnas moaens siapa I'eitzen0epra—Banenko. 3apsy sapa. MaccoBoe
yucino sapa. M3otonsl.
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PanunoaktuBHOCTE. Anbda-pacnan. DIEKTPOHHBIA U MO3UTPOHHBIA OeTa-
pacnaz. I'amma-usinydeHue.

3aKOH paJMOaKTUBHOIO pacnaja. PaguoakTWBHBIE W30TOINBI B IPHUPOJE.
CBolicTBa MOHM3UPYIOILIETO U3Iy4YeHUs. BiusiHrEe painoaKTUBHOCTH Ha >KUBBIC
opranu3Msbl. EcrecTBeHHbil hoH uznydenus. Jlozumerpusi.

DHeprust CBs3M HYKJIOHOB B siape. SnepHbie cuibl. JledexT maccsl aapa.

Snepnpie peakuuu. Jlenenue u cuHTE3 sfAuep. fAEpHBIE PEAKTOPHI.
[IpoGnembl ynpaBisieMoro TepMOSIAEPHOIO0 CHUHTE3a. DKOJIOIMYECKHE ACTIEKThI
pa3BUTHS AIEPHON IHEPTETUKH.

Mertonas! perucTpanyy U UCCIIETOBAHMS JIEMEHTAPHBIX YaCTUL.

DOyHAaMEHTaJbHbIE B3aUMOJCHCTBUSA. bapuOHBI, ME30HBI W JICOTOHBI.
[IpencraBnenne o CtanaapTHOi Mozenu. KBapk-riirooHHast MOJENb aIpOHOB.

®usuka 3a npenenamu CtaHgapTHOW Mojenu. TémHas maTepus U TEMHas
SHEPTIHUsl.

EnunctBo puznueckoit kapTUHBI MUpA.

TexHuueckne yCTpOWCTBA M TEXHOJOTMYECKHME MPOLECCHI: JT03UMETP,
Kamepa BuibcoHa, SAEpHBIM peakTop, TEPMOSAEPHBIM pEaKTOp, aTOMHas
6oM0a, MarHUTHO-PE30HAHCHAS! TOMOTpadusl.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanue TpekoB 4acTHIL (11O TOTOBBIM (oTorpadusim).

HccnenoBanue paguoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue normnomieHus: 6eTa-4acTuil aTlOMHUHHEM.

Pa3zpnen 8. DiieMeHTBHI ACTPOHOMUHM U ACTPO(PU3UKH.

Ortanbl pa3BUTUA acTpoHOMUHU. [IpuKiIagHOE W MUPOBO33PEHUECKOE
3HauU€HHWE AaCTPOHOMHHU. [IpUMEHMMOCTH 3aKOHOB (GU3HKU [JII OOBSICHEHUS
IPUPOJIBI KOCMUYECKUX OOBEKTOB.

Mertonsl acTpoHOMUYECKHX HcclieoBaHui. COBpEMEHHBbIE ONTUYECKUE
TEJIECKOTIIbI, PAIUOTENIECKOIIbI, BHEaTMOC(hEepHasi aCTPOHOMMUSI.

Bun 3Bé3gnoro He6a. Co3Be3nus, SpKue 3BE3/bI, IUIAHETHI, UX BUAMMOE
JBUYKCHHE.

ConHeyHas cucrtema.

Counnue. ConmHeuHasi akTUBHOCTb. MIcTouHuk sHepruu CoJiHIa U 3BE3.

3BE3MbI, UX OCHOBHBIE XapaKTEPUCTHUKHU. JlHarpaMma «CIEKTpabHBIMI
KJIACC — CBETUMOCTBHY». 3BE3/bl IJIaBHOW IOCIJIEIOBATEIBHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTb» JIsl 3BE3]l TIIaBHOW MOCIIE0BAaTEIbHOCTU. BHYTpeHHEee
ctpoeHue 3B€31. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOKICHUH U 3BOJIFOLIUN
Connua v 3B€31. DTanbl )KU3HU 3BE3I.

Mueunsiii [lyTe — Hama [Manaktuka. [lTomoxxenue u auxenue CoJiHIA B
lNanaktuke. Tunbl ranaktuk. Panvoramaktuky u kBas3apel. UEpHbIE ABIPHI B
A/Ipax rajlakTHK.

Bcenennas. Pacmupenne Bceenennoi. 3axkon Xa66ma. PaszGeranwme
ranakTuk. Teopust bosbmioro B3peiBa. PenukroBoe usnydeHue.

Macurabnas ctpyktypa Beenennoil. Metaranaktuka.

Hepeménnpie npoOaeMbl aCTPOHOMUH.

Yuenuueckue naoniooenus.

HaGmomennst  3BE3mHOro  Heba  HEBOOPYKEHHBIM  TJIa30M  C
WCMOJIb30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHUN ISl ONPEIEIICHUS MOJI0KEHUS
HEOECHbIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3aus CeBepHOro
MOJIYLIAPUSA U SIPKUE 3BE3/IBL.

HaGmonenust B Teneckon JlyHbl, IJIaHET, TyMaHHOCTEH W 3BE3IHBIX
CKOILICHUHU.
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Du3uYecKN# NPaKTHKYM.

CnocoObl  u3MepeHHst (U3UYECKUX BEIMYMH C  HCIOJIb30BAaHUEM
aHAJOTOBBIX M UIU(QPOBBIX HU3MEPUTEIBHBIX MPUOOPOB U KOMIIBIOTEPHBIX
JATYUKOBBIX CHUCTEM. AOCOJIOTHBIE W  OTHOCHUTENbHBIE IOIPELIHOCTH
u3MepeHuid pusndyeckux BeanunH. OLEeHKa TpaHull TOTrPEIIHOCTEH.

IIpoBeneHrue KOCBEHHBIX M3MEPEHUM, HCCIECNOBAaHUNM 3aBUCUMOCTEU
(¢u3nuecKrX BEIMYMH, MPOBEpPKA MPEAJIOKEHHBIX TUnore3 (BbIOOp U3 padoT,
ONMMCAHHBIX B TEMAaTHYECKUX pa3fenax «YUYeHHYECKHH SKCIEepHUMEHT,
nabopaTopHbIC padOThI, MPAKTUKYM).

Oo6o01marouee NOBTOPEHUE.

O6oOuieHne W cucTeMaTu3alMsl  COJepKaHUsl — pasleloB  Kypca
«MexaHukay, «MoutexynsipHas buznka 51 TEPMOJIUHAMHUKA,
«OnexkTpoauHamukay, «Konebanus u BoiHb», «OCHOBBI CHEMAIBHON TEOPUU
OTHOCUTENbHOCTH», «KBaHTOBass @u3ukay, «IJIEeMEHTbl AacCTPOHOMHH U
acTpoU3UKN».

Ponb ¢Qu3uku U acTpOHOMUM B 3KOHOMHUYECKOM, TEXHOJIOTHYECKOM,
COLIMAJILHOM M O3TUYECKON cdepax AesTENbHOCTH YeJIOBEKa, POJb M MECTO
Gu3MKM W acCTPOHOMUU B COBPEMEHHOW HAyYHOM KapTHHE MHUpa, 3HAYCHUE
OMMCATENBbHON, CHUCTEeMATU3UPYIONIEeH, OOBSICHUTEILHOM MU MPOTHOCTHUYECKOU
byHKui (GU3HMUEeCKOW TEOpUH, POJb (U3UYECKON Teopuu B (HOPMHPOBAHUU
npe/CcTaBleHni 0 (pU3MdYecKkod KapTHHE MHUpPA, MECTO (PU3UYECKOW KapTHUHBI
MHUpa B O0IEM pAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEJCTaBICHUN O
IpUpOJIE.

MexnpeaMeTHbIE CBSA3H.

N3yuenue «kypca ¢usuku yrayonéuHoro ypoBHs B 11 kimacce
OCYHIECTBIIIETCS € YYETOM COJEPKATEIbHBIX MEXIPEAMETHBIX CBS3EH C
Kypcamu MaTeMaTHKH, OMOJIOTHH, XUMHH, reorpaduu U TEXHOJIOTHH.

Mescnpeomemusie nouamus, C6A3AHHBIE C UYUEHUEM MEMO0008
HAYYHO20 NO3HAHUA: SBICHUE, Hay4HbId (QakT, rHUmore3a, QuznUecKas
BEJIMYMHA, 3aKOH, TeOopHs, HaOI0eHne, SKCIEPUMEHT, MOJCIUPOBAHUE,
MOJIeNIb, M3MEpPEHHUE, MOTPEUTHOCTH HW3MEPEHUM, H3MEPHUTENbHbIE MPUOOPHI,
udposast 1abopaTopus.

Mamemamuka: pPEUICHUE CHUCTEMbl YypaBHEHUU. TpPUTrOHOMETpPUUECKHUE
byHKIUU: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO. BEKTOPHI M UX MPOEKIIMU HA OCH KOOPJAHUHAT,
CIIOKeHHE BEKTOpoB. I[Ipow3BojHble 3jeMeHTapHBIX QyHKIMA. [IpusHaku
MOoI00UST TPEYTOJIbHUKOB, OMpPENENICHUE IUIOMIAAN TUIOCKUX (QUryp u o0béma
TEJL.

Buonozua: >nextpuueckue sSBICHUS B KUBOM NIpUpoje, KojeOaTeIbHbIE
IBUKEHUS B JKMBOM IHPHUPOJE, SKOJOTMYECKHE PHUCKM IPHU MPOU3BOJCTBE
ANIEKTPO’HEPTUH, SJIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelbl,
YJIBTPa3ByKOBasl JHMATHOCTHKA B MEIHIIMHE, ONTHYECKHE SIBIICHHUA B >KHBOMU
IIPUPOJE.

Xumus: CTPOEHHME aTOMOB M MOJIEKYJ, KPUCTAJNIMYECKas CTPYKTypa
TBEPABIX TEJN, MEXaHW3Mbl OO0pa3oBaHHA KPUCTAUIMYECKOM  PEIIETKH,
CIIEKTpaJIbHbIA AHAJIU3.

I'eocpagpua: wmarHuTHBIE TIONIOCA 3€MIIM, 3aJIEKHM MATrHUTHBIX PV,
doTochEMKaA 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHUE IOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
ANEKTPOABUTATENb SIKOOU, FEeHEPATOP NEPEMEHHOIO TOKA, MHAYKIIMOHHAS I€Yb,
JUHUM  DJIEKTpOIEpenad, AJIEKTPOABUTraTeNb, pajgap, paauoNpUEMHUK,
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TEJIEBU30p, aHTEHHA, Tene(borl CBY-neus, ynpTpa3ByKOBas IHATHOCTHMKA B
TEXHHUKE, MPOCKIMOHHBIN armapar, BOJOKOHHAs ONTHKA, CONHEYHas Oarapes,
CIIyTHUKOBbBIC IIPUEMHUKH, sACPHAsA DHEPreTUKA U DKOJIOTMYECKUE ACIEKThI €€
pa3BUTHA.
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INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUWA IIPOT'PAMMBI 110
OU3UKE HA YPOBHE CPEJIHEI'O OBLIEI'O
OBPA3OBAHUAJIMUHOCTHLIE PE3YJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE pe3yabTaTbl OCBOEHHS yueOHOro mnpeamera «dusukan
JIOJDKHBI ~ OTpakaTb ~ TOTOBHOCTb M CHOCOOHOCTh  OOy4YaromuXxcs
PYKOBOJICTBOBAThCSI C(POPMUPOBAHHOW BHYTPEHHEW MO3MLMENH JIMYHOCTH,
CUCTEMOM UIEHHOCTHBIX OpPHUEHTALMM, MO3UTUBHBIX BHYTPEHHHX YOEXKICHHH,
COOTBETCTBYIOIIMX TPAJUIMOHHBIM IEHHOCTSIM POCCHMCKOrO  OOIIeCTBa,
paclIMpeHre >KU3HEHHOTO OMbITa W ONbITa JESITeIbHOCTH B Ipoliecce
peanu3aluu OCHOBHBIX HalpaBiI€HUN BOCHHUTATEIBHON NEATEIbHOCTH, B TOM
YHCJIe B YACTH:
rpakAaHCKOr0 BOCIIUTAHUSA:

e C(OpMUPOBAHHOCTH TPAXKAAHCKOM TMO3UIIMM  OOyYalollerocss Kak

AKTHBHOI'O U OTBETCTBEHHOI'O WIEHA POCCUIICKOTO 00IIECTBa;

e TMPUHITHE TPAAUIIMOHHBIX OOIIECYCIOBEUECKUX TYMAHUCTUYECKUX H
JEMOKPaTHYECKUX LIEHHOCTEH;

e TOTOBHOCTh BECTH COBMECTHYIO JIE€SITEIbHOCTh B  HHTEpecax
IpaXIAaHCKOrO  OOIecTBa, y4yacTBOBATh B  CaMOYIpPaBJICHUH B
o0Opa3oBaTeIbHON OpraHu3aInu;

e YMEHHME B3aWMOJICICTBOBATh C COIMAJIBLHBIMU HWHCTUTYTaMH B
COOTBETCTBHHM C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTH K T'YMAaHUTAPHOW U BOJOHTEPCKOU EATEIBHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUSA:

e Cc(OpMUPOBAHHOCTH  POCCHMCKON  Tpa)¥JAaHCKOM  MACHTHUYHOCTH,
NaTPUOTU3MA;

e IICHHOCTHOE€  OTHOLIEHWE K  TOCYJapCTBEHHBIM  CHUMBOJAM,
JTOCTHXKEHUSIM POCCUICKUX YUEHBIX B 00J1acTU (PU3UKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMUS,;

e CIIOCOOHOCTH OIICHMBATh CHUTYallMI0 H TPUHUMATh OCO3HAHHBIC
pelIeHns, OpPUEHTHUPYSICh Ha MOpPaJIbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH, B TOM YHUCJIE B AEATEIbHOCTU YUEHOTO;

e OCO3HAHUE JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMYHBOTO OYTyIIEroO.

3CTETHYECKOr0 BOCIIMTAHUSA:

e DOCTETHUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAs SCTETUKY HAy4YHOIO
TBOPYECTBA, IPUCYIIETO PU3NIECKON HayKe.

TPYA0BOT0 BOCIIUTAHMSA:

e HWHTEpEC K pa3iIudHbIM cdepam TpodecCHOHANTBHON AESITEIILHOCTH, B
TOM YHUCJI€ CBS3aHHBIM C (U3MKOW M TEXHUKOH, YMEHHE COBEpIIaTh
OCO3HAHHBIA BBIOOpP Oymymiedl mpodeccun W peamu30BHIBATH
cOOCTBEHHBIE )KU3HEHHBIC TUTAHEI;

e TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHUIO U CaMOOOpPA30BAHHIO B
o0nacTi GU3MKHU Ha TMPOTSHKECHUU BCEH KU3HU.

IKOJIOrH4€eCKOr0 BOCIIUTAHUSA:

e c(hOPMUPOBAHHOCTb HKOJIOTHYECKOH KYJBTYpHI, OCO3HaHUE
100aJbHOTO XapaKkTepa FKOJOTHUYECKUX MPpodIieM;

e IUJAHUPOBAHUE U OCYIIECCTBIICHUE JCUCTBUIM B OKPYXAKOIIECH cpele Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHSI YEJIOBEYECTBA,;
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e pacIHIMpPEHHUE ONBITA IEATEIbHOCTH IKOJIOIMUECKON HAPABICHHOCTH Ha

OCHOBE MMEIOIIMNXCS 3HAHUM 1O (PU3HUKE.
LHEHHOCTH HAYYHOI'0 NO3HAHUS:

e c(hopMUPOBAHHOCTH MHUPOBO33pEHU, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO pa3BUTHs (HU3HUECKON HAYKU;

e OCO3HAaHUE LICHHOCTU HAY4YHOH JESATEIbHOCTH, FOTOBHOCTh B IIPOLIECCE
U3y4YeHHs] (PUBHKU OCYILECTBIATH MPOEKTHYIO M MCCIIEI0BATEIbCKYIO
NeSATENbHOCTh UHIUBUYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIE YHHBEPCAIbLHBbIE YUeOHbIE NeiCTBUS
Ba3oBble JJoruueckue JeHCcTBUA:

e CaMOCTOSATENIBHO (OPMYJIUPOBATh U AKTyaJIM3UPOBATH MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

e ONpEeNsaTh LEIU JEeSITeIbHOCTH, 3aJ]aBaTh apaMeTphl U KPUTEPUU UX
JIOCTYIKEHMS,

e BBISIBISATH 3aKOHOMEPHOCTH U TMPOTHUBOPEUUS B paccMaTPUBAEMbBIX
(bUBUYECKUX SBJICHUSX;

e pa3pabarpiBaTh IUIaH pEHICHUS TPOOJEeMbl ¢ YYETOM aHauu3a
UMEIOIINXCSI MaTepUaIbHBIX M HEMATEepPUATIbHBIX PECYPCOB;

e BHOCUTh KOPPEKTHBBI B JI€ATECIIBHOCTh, OIICHHUBATh COOTBETCTBHE
PEe3YyIbTATOB IIEJISIM, OIICHUBATh PUCKHU MOCJIEACTBUN ESATEIHHOCTH;

e KOODIWHUPOBATH U BBHINOJHATH pabOTy B _YCIOBHSIX PEalbHOrO,
BUPTYaTbHOTO U KOMOMHUPOBAHHOTO B3aWMOICHCTBUS;

e pa3BUBAaTh KpPEATHBHOE MBIIUICHUE TPU PEIICHUH >KU3HEHHBIX
poOJIeM.

ba3oBble ucciaenoBaTebCKHe AeliCTBHUS.

e BJAJICTh HAYYHOW TEPMUHOJIOTHEH, KIIOUYEBBIMU TMOHATHSIMU U
MeToaamMu (pU3NIECKOl HayKH;

e BIJAJICTh HaBBIKAMH  yYE€OHO-HCCIIEIOBATEIbCKOM W MPOEKTHOMN
NEATeIbHOCTH B 00JIacTH (DU3UKH, CIIOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJOB pelieHus 3aaad (pU3UIECKOTO
COJIepKaHMsl, IPUMEHEHUIO PA3IMIHBIX METOIOB ITO3HAHNS,

e BIJAJICTh BUJAMHU JICATCIBHOCTH IO IOJYYCHHIO HOBOTO 3HAHUS, €T0
UHTEpIpEeTallii, TpeoOpa3oBaHUI0 W TPUMCHEHHUIO B Pa3IUYHBIX
y4eOHBIX CUTYaIMsIX, B TOM YHCJIE MPU CO3JIaHUH yUYCOHBIX MMPOCKTOB B
obOnactu GU3HKHY;

e BBIIBJISITH MPUUUHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBAThH 3aj1ady,
BBIJIBUTATh THUIOTE3y €€ peIIeHUs, HaxXOJWTh apryMEHThl I
JI0KAa3aTeIbCTBA CBOUX YTBEPXKICHMM, 3ajJaBaTh MapaMeTpbl U
KPUTEPUU PEIICHHUS;

e aHAJMM3UPOBATH TMOJYUYCHHBIE B XOJE€ PEIICHHUS 3aJauyd pPe3yJbTaThl,
KPUTHYECKH  OIIEHMBAaTh HMX  JIOCTOBEPHOCThb, MPOTHO3UPOBATH
W3MEHEHHUE B HOBBIX YCJIOBUSAX;

e CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3aJlaud B 00pa30BaTEIbHOM
NEATEeIILHOCTH, B TOM YHUCJIC TIPH U3YUCHUN (PUBHKU;

e JIaBaTh OIICHKY HOBBIM CHUTYaIlHsIM, OIICHUBATH MPHOOPETEHHBIN OTIBIT,

e YMETh MNEPEHOCUTHh 3HAHUA 1O (HU3NKE B TMPAKTUUYECKYIO O0JaCTh
JKU3HEIESATCIHLHOCTH,

e YMEThb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 001aCTeH;
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e BBIJIBUTaTh HOBBIC WJEH, MpeajaraTh OPUTHHAIIbHBIC TMOIXOJbI U
pelieHus;

e CTaBUTh NPOOJEMBI M 3aJaud, JOMYCKAIOIIHE albTePHATUBHBIC
pelieHus.

Pab6ora ¢ undgopmanmeii:

e BJAJNETh HaBBIKAMH  TMOJy4YeHHs  HHbOpMAUUM  (PUBHUECKOTO
COJICp>)KaHMsI M3 HMCTOYHMKOB Pa3HBIX THUIIOB, CaMOCTOSATEIBHO
OCYILIECTBIIATh MOUCK, aHAJIW3, CUCTEMAaTU3aldI0 W HHTEPIPETALHIO
uH(OpMaLUK pa3IMYHBIX BUJIOB U POPM MPEICTABICHHUS;

e OLICHMBAThH JOCTOBEPHOCTH MH(OpMAIINH;

e HCMOJIb30BaTh CpEICTBA WH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH B PEIICHHWHM KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX W
OpraHU3aIMOHHBIX 3aJlady C COONIoZiIeHneM TpeOOBaHUM SPrOHOMUKH,
TEXHUKH O€30MacHOCTH, TUTHUEHBI, PeCypcocOepekeHus, MPaBOBbIX U
ATUYECKUX HOPM, HOPM MH(OPMAIIMOHHON 0€30MacHOCTH;

e CO3/1aBaTh TEKCThI (PU3UUYECKOTO COJICP>KaHUS B Pa3IMUHBIX (DopMaTax c
y4€TOM Ha3Ha4YeHUs WHOOpPMAlUM W IICJICBON ayIuTOPHUH, BBIOWpas
ONTUMAIBHYIO0 (OPMY MPECTABICHUS U BU3yaIU3aIIUH.

KoMMyHUKAaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS:

e OCYHICCTBISITH OOICHHE Ha Yypokax (UMK W BO BHEYPOUHOU
NEeATEIIbHOCTH,

e pacro3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallud U CMAr4aTh
KOH(JITUKTHI;

e pa3BEPHYTO M JIOTMYHO H3JaraTb CBOK TOYKY 3pEHHS C
UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

e IMOHMMAaTh M  HCIOJB30BAaTh MPEUMYLIECTBA  KOMAHIHOH W
UHAUBUAYATBHON paboThI;

e BBHIOMpPATh TEMAaTHKy U METOJIBl COBMECTHBIX JACUCTBUI C YYETOM
OOIIMX UHTEPECOB M BO3MOYKHOCTEN KaXKJI0TO WieHA KOJIEKTHBA;

e TMPUHHUMATh LEJIHM COBMECTHOW JEATEIbHOCTH, OpPraHU30BBIBATH MU
KOOPAMHUPOBATh JEUCTBUS MO €€ IOCTUKEHHUIO: COCTAaBJATH IUJIaH
NEVUCTBUM, paCHpeAcsaTh pPOJA C YYETOM MHEHUM YYACTHUKOB,
00CyX1aTh Pe3ybTaThl COBMECTHON PabOTHI;

e OLIEHMBATh KAaUYE€CTBO CBOETO BKJIAJIa U KAXKIOIO0 YYaCTHUKA KOMaHIbI B
oOIIMiA pe3yabTaT 1Mo pa3padoTaHHBIM KPUTEPHSIM;

e IpeljaraTh HOBBIE MPOEKThI, OLEHUBATh UAEU C TMO3ULHUU HOBHU3HBI,
OpUTMHAIILHOCTHU, MPAKTUYECKON 3HAUHUMOCTH;

e OCYIIECTBISITh MO3UTUBHOE CTPATETHMUECKOE MOBEJCHHUE B Pa3IUYHBIX
CUTyallusX, TMPOSBISATH TBOPYECTBO W  BOOOpakeHHE, OBITh
MHULIUATUBHBIM.

PeryasiTuBHbIe YHUBepPCcAJIbHbIE yUeOHbIE 1eHCTBHS
CamMoopranusanus:

e CAMOCTOSATENIbHO OCYIIECTBIISITh IO3HABATENbHYIO JI€SITENbHOCTh B
obnmactT (U3UKA W ACTPOHOMHH, BBISBIATH MPOOJIEMBI, CTaBUTh U
dbopMynrpoBaTh COOCTBEHHBIC 33/1a4H;

e CAMOCTOSTENIBHO  COCTaBIIATh IUIAH  PEIICHHS  PAcuyE€THBIX U
KaueCTBEHHBIX 3a/lay, IUIAH BBIMOJHEHUS TMPAKTUYECKOW pabOThI ¢
y4éTOM HMECIONIUXCSA PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH |
MPEINOYTEHHU I;

e JIaBaTh OLICHKY HOBBIM CHUTYaIUsIM;
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e pacmMpATh paMKU y4eOHOro TMpeAMEeTa Ha OCHOBE JIMYHBIX
NPEATIOYTEHNH;

e J€NaThb OCO3HAHHBIM BBHIOOp, apryMEHTHpPOBAaThH €ro, Oparth Ha cedd
OTBETCTBEHHOCTb 32 PEILICHUE;

e OIICHUBATH NPUOOPETEHHBIN OIBIT;

e CIocoOCTBOBATH (POPMUPOBAHUIO U MPOSBICHUIO 3PYIULIUUA B 001acCTH
(u3HKHU, MOCTOSTHHO MOBBIIIATH CBOI 00pa30BaTENIbHbIA U KYJIbTYPHBII
YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTEJJIEKT:

e JaBaTh OILICHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHBBI B
NeSTENbHOCTD, OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISM;

e BIAJCTh HAaBbIKAMHM [10O3HABATEIbHOW pe(eKCUr KaK OCO3HaHUS
COBEPIIAEMBIX JIEUCTBUM U MBICTUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB
1 OCHOBAaHMU;

e HCIOJIb30BaTh NpUEMBI PEQIIEKCUU i1 OLEHKU CHUTYyalluH, BbIOOpa
BEPHOTO pelIeHUS;

e YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIICHHUS 10 HX
CHUKCHHUIO;

e TMPUHUMATh MOTHBBI M apryMEHTBl JPYIHX IPU aHAIHU3€ PE3yJIbTaTOB
NEesITeIbHOCTH;

e TMPUHUMATH ceOsl, TOHUMAsI CBOM HEJIOCTATKU U JIOCTOMHCTBA,

e TMPUHUMATh MOTHBBI M apryMEHTBl JPYIHX IPU aHAIHU3E PE3yJIbTaTOB
NEesITeIbHOCTH;

e TMPHU3HABATH CBOE MPaBO M MPABO APYTHX HA OUIMOKH.

B mporuiecce qocTukKeHUsT TMYHOCTHBIX PE3yJIbTaTOB OCBOEHHUS MPOrPAMMBI IO
dbu3uKe IS YpOBHS cpeaHero ooOmero oOpa3oBaHHS Yy OOyYaronIuxcs
COBEPIIEHCTBYETCS ~ AMOIIMOHAJIBHBIA  WHTEJUIEKT, IpeIoaraonuni
c(hOpMHPOBAHHOCTD:

e CaMOCO3HAHHUS, BKIIOYAIOIIET0  CIIOCOOHOCTh  MOHUMAaTh  CBOE
HOMOIIMOHATIFHOE  COCTOSIHME, BHUJICTh  HAMpaBICHUS  Pa3BUTHUS
COOCTBEHHOM AMOITMOHATILHOMN c(epbl, OBITh YBEPEHHBIM B CeO¢€;

e CaMOpPETyJIUpPOBaHUS,  BKIIOYAIOMNIETO  CAMOKOHTPOJb,  YMEHHE
NPUHUMATh OTBETCTBEHHOCTh 3a CBOE IMIOBEJEHHUE, CIIOCOOHOCTH
aanTHPOBATBCA K OMOIMOHAIBHBIM H3MEHEHUSIM U TPOSBISATH
THOKOCTB, OBITh OTKPBITHIM HOBOMY;

e BHYTPEHHEH MOTHBAIMH, BKIIOYAKOIIECH CTPEMIICHHUE K JTOCTHUKCHHIO
LHEeIM U yCHEXY, ONTHMM3M, WHUIUATUBHOCTb, YMEHHE JECHCTBOBATH,
HMCXO0JISI U3 CBOUX BO3MOXKHOCTEH;

e DOMIATHUH, BKIIOYAIOUIEH CIOCOOHOCTh MOHUMATh 3MOIMOHAJIBHOE
COCTOSIHHE JAPYTHX, YYUTBIBaTh €ro IIPU OCYIIECTBIECHUU OOLIEHUS,
CHOCOOHOCTH K COYYBCTBHIO U CONIEPEKUBAHUIO;

e COLMAJbHBIX HABBIKOB, BKJIIOYAIOIIUX CIHOCOOHOCTh BBICTPAaUBATh
OTHOIIEHUS C APYTUMHU JIIOJbMHU, 3a00THTHCS, MPOSBISATH WHTEPEC U
paspemniaTb KOH(JIUKTHI.

I[TPEAMETHBIE PE3VJIbTATHI

K xonny oOyuenust B 10 knacce npeiMeTHbIe Pe3yJbTaThl Ha YriayOJIEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOUIUXCS YMEHUIM:
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MOHUMATh POJIb (U3UKU B OSKOHOMHYECKOM, TEXHOJOTUUYECKOM,
HKOJIOTMYECKOM, COLUMAIbHOW W ATHYECKON cdepax AesTeIbHOCTH
YeJIoBEeKa, POjb U MECTO (PU3MKM B COBPEMEHHOM HAyYHOM KapTUHE
MHUpa, 3HaYCHUE omnucaTeIbHOM, CUCTEMATU3UPYIOIIEH,
O0OBSCHUTEIHLHON U MPOTHOCTUUECKOW (DYHKIMI (PU3NUECKON TeOpUu —
MEXaHUKH, MOJEKYJISIpHOH (PU3NKK U TEPMOJUHAMHUKHU, POJIb
¢uznueckoit Teopur B GOPMHUPOBAHUU MPEJCTABICHUN O PU3NUECKON
KapTUHE MUDA;

pa3iuyath YCJIOBUSL NPUMEHUMOCTH MoJeneld (U3NYeCKuX Tel H
pOLECCOB (SBJICHUI): MHEpLUaIbHAs CHCTeMa OTCcuéra, aOCOJIIOTHO
TBEPJIOE TEJO, MaTepHaibHasi TOYKa, PABHOYCKOPEHHOE JBWKEHUE,
CBOOOJIHOE TajieHue, abCONMOTHO ympyras jaedopmaius, aOCOIIOTHO
ynpyroe u aOCOJNIOTHO HEYNpyroe CTOJKHOBEHHS, MOJIeNH rasa,
KUJKOCTH U TBEPAOro (KPUCTALIMYECKOTO) Tela, HUicalbHBIN ras,
TOYEUHBIN 3apsifl, OJTHOPOIHOE IJIEKTPUUYECKOE MOJIE;

paznuuath yciaoBuUs (TpaHMIlbI, 00JaCTH) MPUMEHUMOCTH (HU3NUECKUX
3aKOHOB, IOHUMATh BCEOOITUI XapakTep (pyHAaMEHTaIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJTM3UPOBATh M OOBSICHATH MEXaHUYECKHE TNPOLECChl U SIBJICHUA,
UCTIONIB3YSl ~ OCHOBHBIE  TOJIOKEHUS U 3aKOHBl  MEXaHWUKHU
(OTHOCHUTETBHOCTh MEXaHUUYECKOTO JBUKEHUS, (POPMyNbl KHHEMATHKU
PaBHOYCKOPEHHOT'O  JBWIKCHHMS, TMpeoOpasoBanus [amwmies s
CKOPOCTM  HW  TepeMelleHusi, 3akoHbl  HproTOHA,  IPUHIUII
OTHOCHUTEJIIBHOCTH ['anuiies, 3aKOH BCEMUPHOTO TATOTEHUS, 3aKOHbI
COXpaHEHUSI UMITYJIbCAa U MEXaHUYECKON PHEPruH, CBS3b PaOOTHI CHIIbI
C U3MEHEHHEM MEXaHMUYECKOW 3HEPTUH, YCIOBUS PABHOBECHS TBEPIOTO
T€na), IPH 3TOM HMCIOJIb30BATh MAaTEMATHYECKOE BBIPAKEHUE 3aKOHOB,
yKa3bplBaThb  YCJIOBHUS  NPUMEHMMOCTH  (DU3MYECKUX  3aKOHOB:
npeoOpazoBanuii ['anuies, BTOpOro u TpeThero 3akoHOB HploTOHA,
3aKOHOB COXPAaHEHUS HMMIYyJIbCa U MEXAaHHYECKOW HHEpPruu, 3aKOoHa
BCEMHUPHOTO TATOTEHUS;

aHANMM3UPOBATh W OOBSACHATH TEIUIOBBIE TIPOLIECCHI W SBIICHUA,
UCHoJIb3yst OCHOBHBIE TMoJIokeHUsT MKT u 3akoHBI MONEKYyJISIpHOU
GU3MKH U TEPMOJWHAMUKH (CBS3h JIaBIICHUSA UACAIBHOTO Ta3a Co
CpeHEH  KHHETHYECKOM  DSHEPrued  TEIUIOBOTO  JABHKECHHUS U
KOHLIEHTPALlMEl €ro MOJEKYJ, CBA3b TEMIEPAaTypbl BEUIECTBA CO
CpedHEW KWHETHYECKOW DHEPrMey TEIUIOBOTO ABH)KEHUS €r0 YacTHL,
CBS3b JABJICHUS HJICAJIbHOTO ra3a C KOHIIEHTPALMEl MOJIEKY]I U €ro
TeMIIepaTypoi, ypaBHeHue MennaeneeBa—Knanelipona, nepBblii 3aKOH
TEPMOJANHAMUKH, 3aKOH COXPAHEHUSI YFHEPTUU B TEIJIOBBIX MPOIECCAX),
OpyU 3TOM HCHOJIb30BaTh MAaTEMATHYECKOE BBIPAKEHUE 3aKOHOB,
yKa3plBaTh  YCJOBUSA NPUMEHUMOCTH YypaBHEHHs MeHeneeBa—
Knaneiipona;

AQHAJM3UPOBATL U OOBICHATH JJIEKTPUUYECKUE SBICHUS, HWCIOIb3Ys
OCHOBHBIE  TOJIOKEHUSI W  3aKOHBl  AJEKTPOJAMHAMUKHU  (3aKOH
COXpaHEHHUs ANEKTPUUYECKOro 3apsAa, 3akoH KynoHa, mOTeHIIMaIbHOCTh
AIEKTPOCTATUYECKOTO TOJIs, MPUHLIMI CYNEPHO3ULIMU AIEKTPUUECKUX
MOJIEH, MIPU 3TOM YyKasblBasi YCIOBUSA MPUMEHUMOCTH 3akoHa Kyrnona, a
TaK)Ke MPAKTUYECKH BaXKHbIE COOTHOUIEHUS: 3aKOHbI OMa ISl yyacTka
Ieny U JUIS 3aMKHYTOM 3JIEKTPUUYECKOW 1enu, 3akoH J[xoyna—JleHna,
npaBuiia Kupxroda, 3akonsr @apajes 11l 3JIEKTPOIU3a);
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OMUCHIBaTh (PU3UYECKHUE MPOLECCHl U SIBICHUS, UCIOIb3Yys BEJIMYUHBI:
MepeMeIleHHe, CKOPOCTh, YCKOPEHHUE, UMITYIbC T€Ja U CUCTEMBI T,
cuiaa, MOMEHT CHWJbl, JaBJ€HUE, T[OTEHUHAIbHAs  DHEPrus,
KUHETUYECKasl DHEpPrusi, MeEXaHWdeckas »JHeprusi, paboTa CHIIBI,
IEHTPOCTPEMUTEIHLHOE YCKOPEHHE, CHJIa TSHKECTU, CUJla YIPYTOCTH,
CUJla TPEHUS, MOIIHOCTb, SHEPTHUs B3aUMOJCHUCTBUA Tela C 3eMIEU
BOM3M €€ TOBEPXHOCTH, DHEPrus YIpyrou aedopmanuu MNpyKUHBI,
KOJMYECTBO TEIUIOTHI, a0CONIOTHAs TeMmIepaTypa Tena, pabora B
TEPMOJAMHAMUKE, BHYTPEHHSSI HHEPTUs HACATHHOTO OJHOATOMHOIO
raza, paboTa ueaIbHOTO Ta3a, OTHOCUTEJbHAS BIAKHOCTH BO3/yXa,
KITJI waeanbHOTO TEMJIOBOrO JABUTATENS; DJEKTPUUECKOE TIOJeE,
HAMpPsOKEHHOCTh  DJICKTPUYECKOr0  TOJsS,  HAmpsSKEHHOCTh  MOJIs
TOYEUHOIO0 3apsjia WIM 3apsHKCHHOrO0 Iapa B BakKyymMe W B
JTUAJICKTPUKE, TMOTEHIHAT JJEKTPOCTATUYECKOrO0 TMOJis, Pa3HOCThb
MOTEHIIMATIOB, JJEKTPOABIIKYINAS CHUJIa, CHJIa TOKa, HaMPSIKEHHE,
MOIIIHOCTh TOKa, D3JIEKTpUueckass EMKOCTh IIJIOCKOTO KOHJEHCATopa,
COTNPOTHBJICHUE yYacTKa ILIEMH C MOCJIEeI0BATSIbHBIM U TIapajlieIbHbIM
COCMHEHUEM  PE3UCTOPOB,  DHEPrus  DJIEKTPUUECKOrOo  TMOJis
KOHJIEHCATOPa;

OOBSICHSITH  OCOOCHHOCTH  TIPOTEKaHHWS  (DU3WYECKUX  SIBJICHUM:
MEXaHWYECKOe JIBMKEHUE, TEIJIOBOE JIBIDKCHHUE 4YaCTHI[ BEIECTBa,
TEMJIOBOE  paBHOBECHMEe, OpOYHOBCKOE  JBIWXKeHHE, 1uddysus,
UCIapeHue, KUTICEHUEe M KOHJEHCAIMs, TUTaBJICHUE U KPUCTAJUIA3AIus,
HaIIPaBJIEHHOCTh TerIonepeaayH, AIEKTPU3ALMS TEN,
AKBUIIOTEHIUAJIBHOCTH MIOBEPXHOCTHU 3aPSIAKEHHOIO MIPOBOJHUKA;
POBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHON (PM3HUUECKON BETMUHHBI
OT Jpyrod C UCIOJb30BAHUEM TMPSMBIX HU3MEPEHUN, NIpPU 3TOM
KOHCTPYUPOBAaTh YCTaHOBKY, (PUKCHpOBATh pE3yNbTaThl MOJYUYEHHON
3aBUCUMOCTH (U3MYECKUX BEJIMYUH B BHJE TpadUKOB C Y4ETOM
aOCONIOTHBIX  TMOTPENIHOCTeH W3MEPEHHH, JeJaTh BBIBOJALI  IIO
pe3yabpTaTaM UCCIEeI0BaHUSs;

IPOBOAUTH KOCBEHHBIE M3MEpEHUs (DU3NYECKUX BEIMYUH, TIPU ITOM
BBIOMpATH ONTUMAJIBLHBIN METOJI U3MEPEHUS, OIIEHUBATh a0COIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHU;
OPOBOJIUTh  ONBITBI IO TPOBEPKE  MPEIJIOKEHHON  TUIIOTE3bI:
IJIaHUPOBATh AKCHEPUMEHT, coOupaThb AKCIEPUMEHTAIBHYIO
YCTaHOBKY, aHAJIU3UPOBATh MOJTYyUYEHHbIEC PE3YIbTAThI U AENaTh BBIBOJ O
CTaTyce IPeaJIOKEHHON TUIIOTE3bI;

coOmomaTe  mpaBuia  0€30MacHOTO  Tpyda TpU  MPOBEACHUU
UCCJIEIOBAaHUN B paMKax yd4eOHOTO SKCIEpPUMEHTa, MpaKTUKyMa |
yu4eOHO-UCCIEIOBATENIbCKOM M TIPOEKTHOM  JESATENBHOCTH  C
UCIIOJIb30BAaHUEM  H3MEPUTEIBHBIX YCTPOWCTB W  JTAOOPATOPHOTO
000pyT0BaHMS;

peuiaTe pacy€THhIE 3aJla4d C SIBHO 33JlaHHOW W HEABHO 3aJaHHOM
(dbu3ruecKkol MOJIEIbI0: HA OCHOBAHUH aHAJIM3a YCIIOBUS OOOCHOBBIBATH
BBIOOp (U3HYECKOM MOJIeT, OTBEUANIIeH TpeOOBaHUAM 3aJIa4H,
OPUMEHATh (POPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTH M IMOCTYJIAThl
bu3nUecKnX TEOpUW TMPHU HMCIOJIB30BAHMU MATEMATHYECKUX METOJIOB
pelieHus 3ajiad, MPOBOAWTH PAcUYE€Thl HA OCHOBAHUU HMMEIOIIMXCS
JAHHBIX, AaHAJU3UPOBATh PE3YyJAbTAaTbl U KOPPEKTUPOBATH METOJIbI
peleHus ¢ y4ETOM MOJYYEHHBIX Pe3yJIbTaTOB;
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e pemaTh KauyeCTBEHHBIC 3a7aud, TPeOyIOIIue NMPUMEHEHUS 3HAHUN W3
pasHBIX pa3fenoB Kypca (M3MKH, a TakKe HHTErpallid 3HAHWNA M3
APYTUX TPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKIA: BBICTPAUBAThH
JOTHUYECKYIO LEMOYKY PacCyKIEHUH C OMOpOil Ha M3yYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHHUS,

e WCIOJB30BaTh TEOPETHUECKHUE 3HAHHUA M OOBSICHEHUS OCHOBHBIX
OPUHIUMIIOB  pabOThl  M3MEPUTENBHBIX MPHUOOPOB, TEXHHUECKUX
YCTPOWCTB M TEXHOJIOTUYECKUX MPOIIECCOB;

e TPUBOAWTH TMPHUMEPHI BKJIaJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTUE HAaYKH, B OOBICHEHHE MPOLECCOB OKPYKAIOIIETO
MUpAa, B Pa3BUTHE TEXHUKHU M TEXHOJIOTH;

e QHAIM3MPOBATh W  OICHWBATH  TIOCIHEACTBHS  OBITOBOW U
OPOU3BOJCTBEHHON  JEATENIbHOCTH  YEJOBEKa,  CBSI3aHHOM  C
(GU3NIECKUMH TPOIIECCaMU, C MO3UIIUN IKOJIOTUIECKOW OE30MMacHOCTH,
NPECTaBICHUH O palMOHAIBLHOM MPUPOJOTOIH30BAHUH, a TaKKe
pa3yMHOM HCIIOJIb30BAaHUU JOCTMIKCHHN HAYKH W TEXHOJOTHH Jis
JaJIbHEHTIIETO Pa3BUTHUS YEIIOBEUYECKOTO OOIIECTBA;

e TIPHUMEHATH PA3IMYHBIE CIIOCOOBI pabOTHI ¢ HHPOpMaIel Gpu3nIecKkoro
COJICp)KaHUsI C WCIOJB30BAHHEM COBPEMEHHBIX HH()OPMAIMOHHBIX
TEXHOJIOTUM, TIPH 3TOM HCIIOIH30BaTh COBpEMEHHBIC NH()OPMAIIMOHHBIE
TEXHOJIOTUH I TIOWCKa, MEepepabOTKU M TMPEAbsSBICHUS Y4eOHOW W
HaY4YHO-TIOTYJISIPHOM UHpOpMAIH, CTPYKTYPUPOBAHUS U
UHTEpIpeTalud  HWHQOpPMAIMK,  TONYYCHHOH W3  Pa3IMYHBIX
MUCTOYHHKOB, KPUTHYECKH aHAIM3UPOBATH TMOJIy4aeMyr HWH()OpMAIHIO
U OIEHUBATh €¢ JOCTOBEPHOCTh KaK Ha OCHOBE WMEIOIIMXCS 3HAHUH,
TaK ¥ Ha OCHOBE aHAJIM3a HCTOYHUKA WH()OPMAIIHH;

e TPOSBIATH  OpraHW3aI[MOHHBIE W  TIO3HABAaTEJbHBIE  YMEHUS
CaMOCTOSITETLHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHWH B  TIpoIecce
BBITTOJTHEHUS TPOSKTHBIX U YU4EOHO-MCCIIE0BATEIBCKUX PaboT;

e paboTaTh B TPyIIE C HCIOJTHCHUEM Pa3IUYHBIX COIMAIBHBIX POJIEH,
IUIAHUPOBaTh ~ paboOTy  TPyNIbl,  palMOHAIBHO  PACIPEAeIsiTh
JESATEILHOCTh B HECTAaHJAPTHBIX CHUTYaIUsAX, aJeKBAaTHO OIEHWUBATh
BKJIQJI KQXJIOTO M3 YYACTHUKOB TPYIIIBI B PEIICHUE pacCMaTpUBaEMOM
POOJIEMBI;

e TIPOSBJIATH MOTHBAIIMIO K Oyaymiei npodeccHoHaIbHON JesTeTbHOCTH
IO CTEIUATIBHOCTAM (PU3UKO-TEXHUIECKOT0 TIPOduIIs.

K xonmy oOyuenust B 11 Knacce mpenMeTHbIE pe3yiabTaThl HA yrayOIEHHOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

e IIOHMMaThb pPOJb (UHKA B IKOHOMHYECKOM, TEXHOJOTHYECCKOM,
COIMAILHOM M JTHYECKOW cdepax NesATeTbHOCTH YeNOBEKa, pOJib U
MecTO (UMK B COBPEMEHHOW HAy4yHOW KapTHHE MHUpa, pOJb
ACTPOHOMHHM B ITPAKTUYECKOM NIESATEIBHOCTH YEJIOBEKAa M JTaJIbHEHIIEM

Hay4YHO-TEXHUYECKOM pa3BUTHH, 3HAYECHUE ONMCATEIIBbHOM,
CUCTEMATU3UPYIOLIEH, OOBSICHUTEBHON U MPOTHOCTUYECKON (DYHKIMNA
duznuecko TEOpuM — DJICKTPOJWHAMUKH, CICIHAIBHONW TEOpUHU

OTHOCUTEIHHOCTH, KBAaHTOBOW (M3UKH, POJIb (PU3NYECKONW TEOpUH B
dbopMHUpOBaHUU TIPENCTABIEHUN O (PU3NUYECKON KapTHHE MHPA, MECTO
du3nyeckol KapTUHBI MHUpa B O0IIEM psiAy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MIPEICTABIICHUN O TIPUPOJIC;
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e pa3nuyYaTh YCIOBHUS MNPUMEHUMOCTH MoOJenel (U3MYECKUX Ten Hu
MIPOLIECCOB (SIBJIEHUM): OJHOPOJHOE AIIEKTPUUECKOE U OJHOPOIHOE
MarHuTHOE TIOJI, TapMOHHUYECKHE KoJIeOaHUs, MaTeMaTUYECKUI
MasITHUK, UACATbHBIN MPYXUHHBI MasTHUK, TaAPMOHUYECKUE BOJHBI,
ujeadbHbI KoJieOaTeNbHBI KOHTYpP, TOHKAasl JIMH3a, MOJENed aToma,
aTOMHOTO fJIpa ¥ KBAHTOBOM MOJIENIN CBETA;

e pazIMyaTh YCJIOBHUA (IpaHUIIbI, 00JACTH) MPUMEHUMOCTU (PUBMUECKUX
3aKOHOB, IOHUMAaTh BCEOOUTUI XapakTep pyHIaMEHTaIbHBIX 3aKOHOB U
OTrpaHUYEHHOCTH UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

e AHAJIU3UPOBAThH U OOBICHATH FNEKTPOMArHUTHBIE IPOLECCHI U ABJICHUS,
UCIIOJIb3YsS OCHOBHBIE TMOJOXEHHUS M 3aKOHBl D3JEKTPOJAMHAMHUKU U
CHeUUalIbHOW  TEOPHUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUs
JNIEKTpUUECKOro 3apsiia, cuia Awmmepa, cuia JlopeHua, 3akoH
ANEKTPOMAarHUTHOW  WMHAyKUWHW, mnpasBwio Jlenuna, cBa3p  JIJC
CAMOMHAYKIIMM B 3JIEMEHTE OJJIEKTPUYECKONW IEMU CO CKOPOCTHIO
U3MEHEHMS]  CWJIbl  TOKa, TMOCTyJaThl  CHEUUAIbHOW  TEOpPUU
OTHOCUTEIBHOCTU DWHIITENHHA);

e QAHANU3UPOBaTh M OOBICHATH KBAHTOBBIC TWIPOLECCHl U SIBJICHUS,
UCIIOJIb3Ys TOJIOKEHUS] KBAaHTOBOW (Qu3uKu (ypaBHEHHE OWHIITEHHA
st potoaddexra, mepBbli M BTOpoMl mocTynarsl bopa, mnpuHIMN
COOTHOIIIEHUS HeompenenaéHHocten ['elizendepra, 3aKOHbl COXPAHEHUS
3apsIOBOTO U MAaCCOBOTO YKCEIl U SHEPTHH B SIEPHBIX PEAKIIUAX, 3aKOH
PaAMOAaKTHUBHOTO pacraja);

e ONUCHIBaTH (PU3WYECKUE MPOLIECCHI U SBJICHUS, UCIOJb3YysS BEITUYHHBI:
HaIpPSKEHHOCTD ANEKTPUYECKOTO oJIs, NOTEHIHAT
ANEKTPOCTATUYECKOTO oIS, pPa3HOCTh MOTEHLIUAJIOB,
ANEKTPOABUKYILAS CUJIA, WHIAYKLIHUS MArHUTHOTO IMOJIsl, MAarHUTHBIN
NOTOK, cuja AwmIiepa, HHAYKTUBHOCTb, OJJIEKTPOJIBWXKYILAs CHJIA
CAMOMHIYKILIMM, SHEPrusi MArHUTHOTO TOJISI MPOBOJHUKA C TOKOM,
PEASATUBUCTCKUM  WUMIYJIbC, T[IOJHAs OSHEPrus, OJHEPrus IOKOs
CBOOOJTHOM YaCTHUIIBI, PHEPTUS U UMIYIbC (OTOHA, MACCOBOE YHUCIIO U
3apsia sIApaA, SHEPTUS CBSI3U S1Ipa;

e OOBSACHIATH OCOOCHHOCTH  MPOTEKAaHUS  (PUBHYECKUX  SBICHUM:
ANEKTPOMArHUTHAas WHIYKLHNS, CaMOMHIYKLIHS, pEe30HaHC,
uHTepdepeHnus BoJH, nudpakmus, AUCTEpCHs, TMOJHOE BHYTPEHHEE
otpaxkenue, Goroannekrpuueckuii ddpdekt (dhororddexr), ampda- u
OeTa-pacnapl siep, ramMma-u3iaydeHue sanep, Gu3ndecKue MPUHITUIBI
CIEKTPAIILHOTO aHau3a U paboTHI Jlazepa;

e ONpeAensaTh HANPABICHUE MHAYKIIMM MArHUTHOTO TMOJISI IPOBOJHHUKA C
TOKOM, CUJIbl AMIiiepa u cuibl JlopeHna;

e CTPOUTH H300pa)kK€HHE, CO3/1aBaeMO€ IUIOCKUM 3€pKajoM, TOHKOI
JUH30M, U PACCUUTHIBATH €TI0 XapaKTEPUCTUKH;

e TMPUMEHSTHh OCHOBOMOJIATAIOIINE ACTPOHOMUYECKHE MOHATHS, TEOPUU U
3aKOHBI /I aHajau3a W OOBsACHEHUS (U3MUYECKUX MPOIECCOB,
MPOUCXOASALIMX B 3BE37aX, B 3BE3IHBIX CUCTEMAX, B MEKTAIAKTUUECKOM
cpelie; NBUKEHHS HeOECHBIX TeJl, DBOJIIOIINM 3BE3 U BeeneHHoi;

e TPOBOJUTH HCCIEIOBAHHWE 3aBUCUMOCTEH (U3MUECKUX BEIUYMH C
UCIIOJIb30BAHUEM TMPSAMBIX HU3MEPEHUM, NpPU 3TOM KOHCTPYUPOBATh
YCTAHOBKY, (DUKCHUPOBATh pPE3yibTaThl IMOJYYEHHON 3aBUCHUMOCTH
du3NYecKUX BEIUYMH B BHUAE TIpaduKkoB Cc Y4ETOM aOCOITIOTHBIX
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MOTPEIIHOCTE  M3MEpPEeHMM, JenaTh BBIBOALI IO  pe3ysibTaTaM
HCCIIeIOBAHUS;

MPOBOJINTh KOCBEHHBIE U3MEPEHUS! (PU3NUECKUX BEIUYUH, MPU ITOM
BBIOMPATh ONTUMAJIBHBIA METOJ U3MEPEHUS, OILICHUBATh a0COJIIOTHBIC U
OTHOCHUTEJIbHBIC MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPECHU;
OPOBOJIUTH  OMNBITBI O  MPOBEPKE  MPEIJIOKEHHOM  TUIIOTE3bI:
IJIAaHUPOBATh AKCTIIEPUMEHT, cobupatb AKCIIEPUMEHTAIIbHYIO
YCTaHOBKY, aHAJIU3UPOBATh MOJTYyUYEHHbBIC PE3YIbTAThI U JAEJIaTh BHIBO O
CTaTycCe NMPEIIOKEHHOU TUIIOTESBI;

OMUCHIBATh METOIbI MOJYUEHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUIA;
cobmoaTh  mpaBwia  0e30mMacHoOro  TpyJa TMpU  TPOBEIACHUU
UCCJIEJIOBAaHUNA B paMKax y4YeOHOro SKCIEpUMEHTa, MpPaKTUKyMa U
y4eOHO-UCCNEIOBATENIbCKOM W MPOEKTHOM  AEATETbHOCTU  C
UCIIOJIb30BAaHUEM  HM3MEPUTEIIBHBIX YCTPOHCTB U  J1aDOpPaTOPHOTO
000py10BaHMUS;

pemaTth pacy€THbIE 3a/laud C SIBHO 3a/JlaHHOM W HESBHO 3aJIaHHOM
dbu3uYecKo MOJIeNbI0: Ha OCHOBAaHWM aHaIW3a YCJIOBHUS BBIOUpATH
dbu3uYecKue MoJIeNId, OTBEUAIOIINE TPEOOBAHUAM 3aJlaud, NMPUMEHSITh
(dhopMyIIbI, 3aKOHBI, 3AKOHOMEPHOCTH U TIOCTYJIAThI (PU3NYECKUX TCOPUI
IpU  UCIOJIB30BAHUM MAaTEMAaTHYECKUX METOJI0OB pEIIeHUs 3ajad,
IPOBOJIUTH  pacdyéThl HA  OCHOBAaHUM  WMCKOIIMXCS  JAHHBIX,
aHAJIM3UPOBATh PE3YJbTAThl MU KOPPEKTHPOBATH METOJIbI PEIICHUS C
y4€TOM MOJTYYCHHBIX PE3YIbTATOB;

pemiath KauecTBEHHbIE 3aJauyM, TpeOyrolue MpPUMEHEHUs 3HAHUU U3
pa3HbIX pa3lenoB Kypca (pU3uMKHM, a TakkKe HHTErpallid 3HAaHUW U3
OPYTUX TMPEIMETOB €CTECTBEHHO-HAyYHOTO IMKJIA: BBICTPauWBaTh
JIOTUYECKYIO LETIOYKY PacCyXJACHUN C OMOPOW Ha U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SABIICHUS,

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUSA MJisi OOBSICHEHUS OCHOBHBIX
NPUHIIMIIOB ~ pa0OThl  U3MEPUTEIBHBIX MPUOOPOB, TEXHUUYECKUX
YCTPOUCTB U TEXHOJIOIMYECKUX MTPOLECCOB;

NPUBOJUTH TMPUMEPHI BKJIaJla POCCUMCKUX M 3apyOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO
MUpa, B Pa3BUTUE TEXHUKHU U TEXHOJOTUH;

aHANMM3UPOBATh M OLIGHUBATh  TOCIEACTBUS ~ OBITOBOM U
MIPOM3BOICTBEHHOMN JIEeSITEJILHOCTHA YyeJIoBeKa, CBSI3aHHON C
(bu3HUECKUMH MPOIECCaMU, C TTO3UIUN IKOJIOTHIECKON 0€30MacHOCTH,
NPEACTaBICHUNA O palMOHAIBHOM MPUPOAONOIb30BAaHUU, a TaKKe
Pa3yMHOM HCIIOJb30BAaHUU JOCTHKEHHH HAYKHM W TEXHOJOTHM ISt
JaTbHEHUIIIET0 Pa3BUTHUS YEIOBEYECKOTO 00IIECTBA;

NPUMEHSTH Pa3IMYHbIE CTIOCOOBI paboThI ¢ HHpOpMaluel PU3nIecKoro
COJIepKaHUsI C WCIIOJIb30BAHUEM COBPEMEHHBIX HH()OPMAIMOHHBIX
TE€XHOJIOTMH, MIPU 3TOM HCIIOJIb30BaTh COBPEMEHHbBIE HH(POPMAIIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKA, MEepepadOTKU U NPEAbSIBICHUS Y4eOHOU U
HAy4HO-MIOMYJISIPHOU uHpOpMAIIH, CTPYKTYpUPOBaHHUS u
UHTEpIpeTaluu ~ WHPOPMAIMK,  TMOJXYYEHHOWM W3  Pa3IMYHBIX
MUCTOYHUKOB, KPUTUUYECKH AaHAITM3UPOBATH MOIyYaeMyH HHGOPMAIIHIO
U OLICHUBATh €€ JTOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIUXCSA 3HAHUU,
TaK ¥ Ha OCHOBE aHaJIn3a UCTOYHUKA UH(DOpMALINH;

JOKYMEHT MOAMUCAH 3MEKTPOHHOM NOAMUCHIO
'mmHasusa (LIO) r. CyBopoBa, MBOY, banaliosa TaTbsiHa BukTopoBHa 16.11.23 08:24 (MSK) MNpocTas noanuce




NpOSABIATH  OPraHU3al[MOHHbIE W TIO3HABaTEIbHBIE  YMEHUS
CaMOCTOSATEJILHOTO MPUOOPETEeHUs HOBBIX 3HAaHUHW B Mpouecce
BBIMIOJTHEHUS IPOEKTHBIX U y4E€OHO-UCCIEA0BATEIbCKUX padoT;
paboTaTh B IpylNIe C UCHOJHEHUEM Pa3IMYHBIX COLHUAIBHBIX POJIEH,
IUIAHUPOBaTh  paboOTy  TpPYIIbI,  PalMOHAJIBHO  pacHpenessTh
JEeSATENbHOCTh B HECTAaHAAPTHBIX CHUTYalUsX, aJEKBATHO OLICHUBATh
BKJIAJ] K&KJOTO U3 YYAaCTHUKOB IPYIIbI B PEIICHHE pacCMaTpUBAEMOMN
npoOJIeMBbL;

OpOSBIIATh MOTUBALIMIO K Oyaymied nmpodecCuoHanbHON AesSTENbHOCTH
o CIIEHIHAIBHOCTSIM (U3UKO-TEXHUYECKOTO npodus.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
Ne KoaudecTBO 4acoB
HaumeHoBaHue pa3ie/ioB U TeM JuexkTponHble (¢ poBbIE)
n/ KoHTpoJbHbIE IIpakTH4eckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
n padoThI padoThI
Pasnen 1. HAYUHBIN METO/I TIO3HAHMUS ITPUPO/IbI
Hayuurlii MeTO1 MO3HAHUSA
11 i 6 0 6
TIPUPO/IBI
Hroro mo pazueny 6
Pazngen 2. MEXAHUKA
2.1 Kunemaruka 10 1 9
2.2 JlnHaMuKa 10 1 9
2.3 Craruka TBEpAOTO TENa 5 1 4
2.4 3aKOHBI COXpaHEHHS B MEXaHUKE 10 1 9
Htoro 1o paszeny 35
Pazgen 3. MOJIEKYJISAPHASI ®U3SUKA U TEPMOJIUHAMUKA
OCHOBBEI
3.1 MOJIEKYJISIPHOKUHETHYECKOU 15 1 14
TEOpUH
Tepmoannamuka. T erioBele
3.2 pMOZ 20 2 18
MAaIIIUHEI
3.3 ArperatHble COCTOSIHHS BEIIECTBA. 14 1 12
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@Da30BbIE NEPEXOIBI

Hroro no pazneny 49
Paznen 4. QJJIEKTPOJAUHAMUKA
4.1 DIEKTPHUUECKOE TOJIe 24 1 23
4.2 [ToCTOSIHHBIN IIEKTPUUECKUI TOK 24 1 23
4.3 Toku B pa3nu4HBIX cpenax 6 1 5
Hroro no pazneny 54
Pazaen 5. PUSNYECKUM MIPAKTUKYM
5.1 du3nUecKuil MPaKTHKYM 16 0 16
Hroro no pazneny 16
Pe3epBHOE Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 170 11 148
[TPOI'PAMME
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11 KJIACC

HaumenoBanue KoauuecTBO 4acoB
Ne DJIeKTpOHHbIe (LN (POBbIE)
pa3iejioB U TEM Konrpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
NporpamMmbl padoThI padoTsI
Pazaen 1. QJIEKTPOJIMHAMUKA
1.1 MarsauTtHoe 1oJie 14 13
DIIeKTpOMAarduTHAsS
1.2 P 13 10
WHTYKITAS
Hroro mo pazgeny 27
Pasznea 2. KOJIEBAHUS U BOJIHBI
Mexannueckue
2.1 10 9
KoJie0anus
OJIeKTpOMAardHuTHEIE
2.2 P 15 14
KoJieOanus
MexaHndeckue u
2.3 AIEKTPOMArHUTHBIS 10 9
BOJIHBI
2.4 Onrtuka 25 23
Utoro no pazneny 60

Pazzen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUM OTHOCUTEJIbLHOCTHU

3.1

Ocuosel CTO

5

Hroro no pasaeny

5
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Pa3zgen 4. KBAHTOBAS ®PU3UKA

Kopnyckynspro-
4.1 PHYEEYP 15 1 14
BOJIHOBOU JyaJin3M
du3uKa aTOMHOTO f71pa
4.2 Y DJIEMEHTapHBIX 5 0 5
YaCTHI]
4.3 duzuka aroma 5 1 4
Hroro no pazgeny 25
Paznen 5. 9JIEMEHTBI ACTPOHOMMUU U ACTPODPU3UKHU
OneMeHTHI aCTPOHOMUH
5.1 P 12 0 12
1 acTpoHU3UKH
Hroro no pazneny 12
Pa3zaen 6. PUBMYECKUN TIPAKTUKYM
dOuznveckuit
6.1 16 0 16
MPaKTUKYM
Hroro no pazneny 16
Pa3gen 7. OBOBIIAIOIIEE IIOBTOPEHUE
Cucremaru3anus u
0000111EHNE
MPEeAMETHOTO
7.1 P 15 0 10
COJIEpKaHUA U OTbITA
JeSITEIbHOCTH,

MpUOOPETEHHOTO NPHU
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U3yYEHHH Kypca
¢u3ukum 10 — 11

KJIaCCOB
Uroro no pazgeny 15
Pe3epBHOE Bpems 10
OBIIEE KOJIMYECTBO
170 144

YACOB I10 ITPOT'PAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne

n/
n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero
padoTbI

KoHTpoJbHbIE

Jara
IIpakTH4eckue

padoThI

U3YyYCHUA

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

®dusznka — pyHIaMeHTaJIbHas HaykKa
0 IIPUPOJE

Hayunsbrit MeTo no3Hanus u
METO/IbI UCCIEOBAHUS (DU3UIECKUX
SIBIICHUI

DKCIEPUMEHT U TEOPHUs B TIPOIIeCcCe
no3HaHus npupoapl. Habmoaenne
Y DKCIIEPUMEHT B (PU3HUKE

Crioco0Ob! u3MepeHus PU3NIECKUX
BEJIMYUH

AOGCOIIOTHAS U OTHOCUTEIbHAS
MOTPEIIHOCTH U3MEpPEHUI
(bu3MYECKUX BETUYHH

MopenupoBanue B pusuke. Ponb u
MecTo (U3UKU B POPMUPOBAHUHI
COBPEMEHHOU HAYYHOUN KapTUHBI
MHpa, B TPaAKTUYECKOU
NEeSATENbHOCTH JIOIeH

MexaHu4uecKoe JIBHKEHHE.
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Cucrema orcuyera.
OTHOCI/ITCJII)HOCTI) MEXAaHHUYCCKOT' O
nekeHus. [Ipsimast u oOpatHas
3aa4u MCXaHUKHN

Pannyc-BexTop maTrepuanbHON
TOYKH, €ro MPOEKIUHA HA OCH
KoopauHar. TpaekTopusi.
[Tepememienue. Cxkopocts. Mx
MIPOEKIIUN Ha OCU KOOPJAUHAT

PaBHOMEpHOE psAMOJIMHEHOE
nsuxkenue. ['paduyeckoe onvcanue
PaBHOMEPHOTO MPSAMOJIMHEHHOTO
JBYKEHUS

10

CroxxeHue nepeMeneHnii u
ckopocrtei. Pemenue 3agau

11

HepaBHoMepHOE nBHKEHUE.
MrHoBeHHas CKOPOCTb.
VYckopenue. [Ipsamonuneitnoe
JBUKEHHE C TIOCTOSTHHBIM
YCKOpEHUEM

12

I'padmyeckoe onucanue
MPSIMOJIUHEHHOTO TBUKECHHUSI C
MTOCTOSIHHBIM YCKOPEHUEM

13

CBobOosHOe majieHne. Y CKopeHue
CBOOOJHOTO MaJIeHUs. 3aBHCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS
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OT BPEeMEHH U UX IpapuKu

14

JIBr>xeHue tesa, OpOIIeHHOTO MO/
YTJIOM K TOPH30HTY

15

KpuBosmmHeliHOE nBUXKEHUE.
JIBM>KEHHE 10 OKPYKHOCTH.
VYrioBas v JIMHEWHAs! CKOPOCTb.
IIepnon u wacrora.
[{eHTpOCTpEMUTENBHOE U TIOJIHOE
YCKOpEHUE

16

KonTpomsHas pabora no teme
"KunemaTtuka"

17

[IepBs1ii 3ak0H HproTOHA.
WNHepuunanpHble CHCTEMBI OTCUETA.
[IpuHUIHIT OTHOCUTENBHOCTH
lanunes. HennepuuanbHbie
CUCTEMBI OTCUETA

18

Cuia. PaBHO€HCTBYIOIIAS CUia.
Bropoii 3akon HeroTona. Macca

19

B3aumopericteue Ten. Tpetuit
3akoH HproToHa

20

HpI/IHI_[I/IH CYIICPIIO3UIHUU CHUII.
Pemenue 3amau Ha IIPUMCHCHUC
3akoHOB HeroToHA

21

3aKoH BCCMUPHOI'O TATOTCHUS.
OKBUBaJCHTHOCTH FpaBHTaHHOHHOﬁ
n HHepTHOﬁ MacCChbl
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22

Cuna Ts5KeCcTu M YCKOpeHue
cBOOOTHOTO Ta/ICHHS

23

JIB>xeHne HeOeCHBIX Te U UX
HNCKYCCTBCHHBIX CITYTHUKOB.
[IepBas kocMu4ecKas CKOPOCTb.
3akonsl Kemnnepa

24

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

25

Cuna tpenus. [Ipupona u BuabI cui

TpeHus. [[BUKEHHUE B KUIKOCTH U
rase ¢ y4¢TOM CHJIBI
COIIPOTUBJICHUSA CPEAbL

26

Hasnenue. ['mapocrarndeckoe
nasienne. Cuia Apxumena

27

AOGCOJIFOTHO TBEPJIOE TEJIO.
[TocTynarensHOE ¥ BpanaTeibHOE
JBHYKCHHE TBEPJIOTO Tella

28

MOMEHT CHJIBI OTHOCHTEIIFHO OCH
BpalllCHUA. IIneyo cunnl

29

Cnoxxenune CUJI, MIPHUJIIOKCHHBIX K
TBEPpAOMY TCIIY. HeHTp TAXKCCTHU
Tela. YCIoBuUs PaBHOBCCHA
TBEPAOIO TECJaA. Bunagsr PpaBHOBCCHUA

30

Pemenue 3amau

31

KonTponpHas paboTa no Teme
"Tunamuka. CtaTuka TBEpIOTO
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Tena"

32

NMnynsc MmaTeprabHOM TOYKH,
CUCTEMbI MaTepUaIbHBIX TOUEK.
LlenTp macc cucremsl
MaTepuaibHbIX TOYeK. Teopema o
JBUKEHHUH LIEHTpa Macc

33

I/IMHYJ'II)C CHJIBI 1 UBMCHCHUEC
UMITyJIbCa TeJla. 3aKOH COXpaHEHUs
HUMITYJIbCA. PeaxTnBHOE JABUXXCHUEC

34

MoMeHT nMItysibca MaTepUATILHON
touku. [IpeacraBnenue o
COXpPaHEHWN MOMEHTAa NMITYJIbCA B
LEHTPAJIBHBIX MOJIAX

35

Pemrenue 3agau

36

PaboTa cuibl Ha MaJIoM U Ha
KOHECYHOM TIEpEeMEIICHHH.
I'padmyeckoe npejcraBicHUE
paboThI CHJIbl. MOIITHOCTD CHITBI

37

Kunernueckas sueprusi. Teopema
00 U3MEHEHUU KUHETUYECKOU
SHEPruu MaTepUATBbHON TOUKU

38

[ToTeHumanbHbIEC U
HENOTEHLIUAJIbHBIE CUJIBI.
IToreHumaneHas sHeprus. Bropas
KOCMMYECKasi CKOPOCTh

39

TpebeI KOCMHUYCCKasA CKOPOCTh.
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CBsi3b pabOTHI HETIOTEHITUATBHBIX
CHJI C U3MEHEHUEM MEXaHUYECKOU
SHEPrUM CUCTEMBI TeJl. 3aKOH
COXpPAaHEHUS MEXAHUYECKOU
SHEPrUU

40

VYipyrue u Heynpyrue
CTOJIKHOBEHUS. Y pPaBHEHUE

bepnynnu mis nneanbHOM
HKHUJKOCTH

41

KonTpossHas pabora no teme
"3aKOHBI COXpaHEHUs B MEXaHUKe"

42

PazBuTune npenacraBieHui o
npupoe TernoThl. OCHOBHbBIE
nonoxenus MKT. {uddy3us.
BpoyHoBckoe nBUKEHNE

43

CrpoeHue ra3000pa3HbIX, )KHJIKUX
U TBEP/BIX TeN. XapakTep
JIBUKEHUS U B3aUMOJICHCTBUS
YacTHUII BEIIECTBA

44

Macca 1 pa3mepbl MOJICKYJ
(atomoB). KonnyecTBo BemecTsa.
[Tocrosinaast ABoraipo

45

Temneparypa. TemioBoe
paBHoBecue. [lIkana Llenbcus

46

Pemenue 3amau

47

NneanpHbIi ra3. I'a30BEIe 3aKOHBI
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48

YpaBHenue Menpeneena-
Knaneiipona. Pemenne 3amau

49

AbcomoTHas TeMieparypa. 3aKkoH
JanpToHa

50

I/I3OHpOII€CCBI B HACAJIBHOM ra3€ C
IIOCTOAHHBIM KOJIMYCCTBOM
BCIICCTBA

51

I'padmueckoe npeacraBieHne
M30IPOLIECCOB: U30TEPMA, U30X0Pa,
n3obapa

52

OcHoBHoe ypaBHeHue MKT

53

Pemenue 3agau

54

CBs13b a0COTIOTHOM TEMIIEPATYPHI
TEPMOIMHAMUYECKON CUCTEMBI CO
CpeaHel KUHETUYECKON dHEepruen
MOCTYHATENBbHOTO TEILIOBOTO
JBUKEHHS €€ 4acTHUIl

55

O0001IeHne U cucTeEMaTU3aIHs
sgagui mo teMe "OcuoBsl MKT"

56

KonTtponbHas paboTa o Teme
"OcHoBsl MKT"

57

TepMoauHaMu4ecKkasi cucTema.
3ananue BHeMIHUX ycinoBuit ams T /1
cucTeMbl. BHenHue u BHyTpeHHUE
napametpsl. I[lapamerpst T/
CUCTEMBbI KaK CpETHUE 3HAUCHUS
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BEJIMYMH, OMUCBHIBAIOIINX €€ Ha
MHKPOCKOIIMYECKOM YPOBHE

58

HyneBoe Hauano TepMOIMHaMUKH.
CaMonpoun3BojbHas penaKkcamus
TJ1 cuctemsl K TEIJIOBOMY
PaBHOBECHIO

59

Moienb UeaIbHOTO Ta3a B
TEpPMOJMHAMUKE. Y CIOBUSA
MPUMEHUMOCTH 3TOU MOJIETTN

60

YpaBHenue Menpeneena-
Kitanelipona u BelpakeHue Jyis
BHYTPEHHEHN SHEprun

61

Bripakenue 111 BHyTpeHHEH
SHEPrUU OJJTHOATOMHOIO
UJeabHOTO Ta3a.
KBazucrarnueckue u
HECTaTHYECKHE MPOLIECCHI

62

OneMeHTapHas paboTa B
TepMoAMHaMUKe. Berauciienue
paboThl 1o rpaduKy mporecca Ha
pV-nuarpamme

63

Tennonepenaya kak crnocod
MU3MEHEHUS BHYTPEHHEN SHEPTUH
TJ1 cucremsl 6€3 coBepIIeHUs
paboThI

64

KOHBCKI_[I/IH, TCIUIONIPOBOAHOCTD,
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U3Iy4EeHUE

65

KonmaecTBO TENIOTHI.
TenmoéMKOCTh Tena. Y IenbHas U
MOJISIPHASI TEIUIOEMKOCTH
BEIIECTBA. Y ACIbHAs TEIJI0Ta
CrOpaHus TOTUTMBA

66

Pacuér konmyecTBa TEIIOTHI IPH
TeIioneperaye

67

[Tonsatue 06 annabaTHOM TIpOIIECcCe.
[IepBblit 3aKOH TEPMOJMHAMUKH

68

KomnuecTBo TemioTs u paboTta Kak
Mepbl U3MEHEHHS BHYTPEHHEN
sHepruu T/ cuctembl

69

BTopoii 3aKOH TEpMOAMHAMUKY TSI
PaBHOBECHBIX M HEPABHOBECHBIX
nporieccoB. HeoOpaTtumocTh
MIPUPOTHBIX MTPOIIECCOB

70

[TpuHIUIIBEI AEHCTBUS TEMIOBBIX
mamuH. KT

71

MakcumanbHoe 3HaueHue KIIJI.
Huxn Kapno

72

Pemenue 3amau

73

DKOJIOTHYECKHUE ACIIEKTHI
HUCIOJIb30BaHMS TEIJIOBBIX
nBurareieii. TermioBoe
3arpsI3HEHUE OKPYKAKOLIEH Cpe/Ibl
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74

Pemenue 3amau

75

O000111eHNE ¥ CUCTEMATHA3AIMS
3HaHu# no Teme ""TepmMoarHaMuKa.
TemmoBsie MamHb"

76

KonTposbHas pabora no teme
"TepmoauHamuka. TernaoBbie
MaluHb!"

77

[TapooOpa3zoBanue U KOHIEHCAIIUS.
Hcnapenue u kutnienue. Y aeibHas
TeII0Ta MapooOpa3oBaHUs

78

HaCBII_HeHHI)Ie 1 HCHACBIIIICHHBIC
HapBI. Ka‘—IeCTBeHHaH 3aBUCUMOCTH
IJIOTHOCTH U JIaBJIEHUS
HACBIIIEHHOTO Mapa OT
TEMITepPaTyphl, KX HE3aBUCUMOCTD
0T 00bEMa HACBIIIIEHHOTO Tapa.
3aBUCUMOCTD TEMIICPATYPhI
KHIIEHHS OT JaBJIEHUS B )KHIKOCTH

79

Bnaxxnocts Bo3myxa. AGCoIIOTHAS
M OTHOCHUTENbHAS BIAXKHOCTD

80

Pemenue 3amau

81

Teépnoe Teno. Kpucramimyeckue u
amop(dHbIe Tera. AHU30TPOIHS
CBOMCTB KpPHUCTAJIOB

82

IInaBneHue u KpucCTajllin3anus.
Y aenpHas TemioTa MaBIeHUs.
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Cybnumarust

83

Hedopmaruu TBEPIOTO TENA.
Pactsoxenne u cxxarue. CriBur.
Mopyns FOnra. [Ipeaen ynpyrux
nedopmaruit

84

TernmoBoe pacmmpeHne KUIKOCTEN
1 TBEPABIX TeJl. AHTAPMOHU3M
TCIIJIOBBIX KOJ'IC63HPII>1 qacTun
BellecTBa

85

[IpeobpazoBanue YHEPTUU B
(ha30BBIX TIEpexoaax

86

VYpaBHeHue TEIJIOBOTO OaaHca

87

Pemrenue 3agau

88

[ToBepXHOCTHOE HATSKEHHUE.
Kanunnspueie spnenus. [laBienue
MI0J1 UCKPUBJICHHON TOBEPXHOCTHIO
x)ujkoctu. @opmyna Jlannaca

89

O0001IeHne U cucTeEMaTU3aIHs
3HaHUM Mo Teme "ArperaTHbie
cocTossHHA BelecTBa. Pa3oBbIe
nepexonl"

90

KounTposbHas pabota no Teme

"ArperatHble COCTOSIHHS BEILIECTBA.

®dazoBble IEpexoab”

91

OnexTpusanus Tea u eé
IIPOSIBJIEHUS. DNEKTPUUECKUI
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3apsan. JIBa BUIa DIIEKTPUYECKUX
3apsanoB. [IpoBoHuKY,
AUBJICKTPUKHA U IMOJIYIIPOBO AHUKH

92

DneMEeHTapHBIN ATEKTPUUECKUM
3apsj. 3aKOH COXpaHEHUS
ANEKTPUUECKOTO 3apsa

93

B3anmoperictBue 3apsioB.
Toueunsie 3apsiapl. 3akoH Kynona

94

Pemenue 3agau

95

Dnekrpuyeckoe noje. Ero
NENCTBHE HA IEKTPUYECKUE
3apsIbl

96

Hanpsok€HHOCTB AJIEKTPHYECKOTO
nost. [IpoGnbiid 3apsia. Jlnanm
HANPSHKEHHOCTH DIIEKTPUIECKOTO
noJist. OTHOPOJHOE IEKTPUIECKOE
noJie

97

HOTCHHH&J’IBHOCTB
QJICKTPOCTATUYCCKOI'O I10JIA.
Pa3HocTh MOTEHIIMAIOB U
HaIIPsAXKCHHUEC

98

ITorennuanbHas OHCPIruAg 3apsijia B
QJICKTPOCTATHUYCCKOM IIOJIC.
IloTrenuman QJICKTPOCTATUYICCKOT'O
10JIA

99

CBs3b HaprDKéHHOCTI/I OJIsA U
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Pa3HOCTU NOTCHIUAJIOB JJId
QJICKTPOCTATUYCCKOT'O IMOJIA

100

[IpuHnun cyneprno3unuun
BIEKTPUYECKUX MOJIEN

101

Pemenue 3amau

102

[Toste Toueunoro 3apsaa. [lose
PaBHOMEPHO 3apsHKEHHOM cepbl

103

[Tosie paBHOMEPHO 3apsKEHHOTO O
00Bsémy miapa. Ilone paBHOMEpHO
3apsSOKEHHON OECKOHEYHOM
MJI0CKOCTH

104

[TpoBoaHMKH B
AIIEKTPOCTATUYECKOM II0JIE.
VYcnoBue paBHOBECHS 3apsiiOB

105

JIMBIEKTPUKH U TIOTYIPOBOAHUKH B
AJIEKTPOCTATUYECKOM I10JI€

106

Konpaencarop. D1eKTpoEMKOCTD
KOHJICHCATOpa. DIEKTPOEMKOCTh
IJIOCKOTO KOHAEHCATOpa

107

HapaJ'IJ'ICJ'ILHOC COCIUHCHUC
KOHICHCATOPOB

108

ITocnenoBaTenbHOE COCAUHECHUE
KOHICHCATOPOB

109

9HepFI/I$I 3apAKCHHOTO
KOHACHCATOPAa
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110

Pemenue 3amau

111

JIBr>KeHre 3apsiKEHHOW YaCTUIIbI B
OJHOPOJTHOM 3JIEKTPUYECKOM I10JIe

112

Pemenue 3amau

113

O000611IeHNE U CUCTEMATH3AIMS
3HaHUH N0 TeMe "DIEeKTpUIECcKoe
moJie"

114

KonTponbHas pabora no teme
"Onexkrpuueckoe noie"

115

Cuina toxka. [TocTosSIHHBIN TOK.
VYcnoBus cyiecTBOBaHUSA
MTOCTOSTHHOTO JIEKTPUYECKOTO TOKA

116

Hctounuku Toka. Hanpsokenue n
S/1C

117

3akoH OMa 1S ydacTKa Lenu.
DIEeKTPUYECKOE COTIPOTHUBIICHUE

118

3aBHCHMOCTH COIIPOTHUBJICHUA
OJHOPOJHOT'O IMTPOBOAHHKA OT €I'0
JJIMHBI U II0IIaAn IMMOIICPCUYHOI0
CCUCHUA

119

YaenpHOE COIIPOTUBJICHUC
BemlecTBa. Penienue 3amgau

120

HOCJ’ICI[OB&TCJ'ILHOC, napaJijieJIbHOC,
CMCIIaHHOC COCANMHCHUC
IIPOBOAHUKOB
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Pacuér pa3zBeTBIEHHBIX
121 | osnexrpuueckux meneid. [Ipasuna 1
Kupxroga
122 | Pemienue 3amaq 1
123 PaboTa anexkTpuueckoro Toka.
3akon xoyns —Jlenia 0
124 | Pemienwue 3amadq 1
MOIIHOCTD 3JIEKTPUYECKOTO TOKA.
125 | TermioBas MOIITHOCTB, BELAEIIIEMAs 1
Ha PE3UCTOpe
126 | Pemrenue 3amaq 1
127 OJIC 1 BHyTpEHHEE CONPOTUBIICHUE
HCTOYHHUKA TOKA 1
128 3axod OMa U1 MOJTHOM
(3aMKHYTOM) AJIEKTPUUECKOU 1IETIH 0
129 | Pemenue 3amay 1
130 | MoOUHOCTh UCTOYHUKA TOKA 1
131 | KopoTkoe 3ambIKaHUE 1
Konnencarop B 1enu NocTOSTHHOTO
132 1
TOKa
133 | Pemenue 3amay 0
134 Pemenue 3amay o Teme
"TIoCTOSIHHBIN 2JEKTPUUYECKUI TOK" 1
135 Pemenue 3amay o Teme
"IIoCTOSIHHBIN 2JEKTPUUYECKUI TOK" 1
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136

Pewrenue 3anau o reme
"TIoCTOSIHHBIN 27€KTpUYECKU TOK"

137

O00011IEHNE Y CUCTEMATHA3AIMS
3HaHui 1o teMe "llocTosHHBII
AIIEKTPUYECKHM TOK"

138

KonTponbHas pabora no teme
"TToCTOSIHHBIN 7eKTpUYECKUM TOK"

139

DnexTpuyecKkas IpoBOJUMOCTh
Pa3INYHBIX BEIIECTB.
DJIEKTPUYECKHUI TOK B METasIax.
CBepxXnpoBOIMMOCTh

140

DIEeKTpUYECKNUN TOK B pacTBOpax u
pacIuIaBax dJI€KTPOJIUTOB. 3aKOHbI
®dapazes 1S AIEKTPOIU3a

141

DJIEKTPUYECKHI TOK B ra3ax.
[Tna3zma

142

DIIEKTPUYECKUI TOK B BaKyyMe.
Bakyymubie npu0opbl

143

DJIEKTPUYECKUI TOK B
MOJIYIPOBOIHUKAX

144

[TonynpoBOAHUKOBBIE TPUOOPHI

145

DuU3NYECKU IPAKTUKYM I10 TEME
"M3MepeHue cuibl ToKa 1
HaIPsKEHUS B LIETH MOCTOSTHHOTO
TOKa MpU MOMOIIN aHAJIOTOBBIX U
U (POBBIX U3MEPUTETHHBIX
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pubopoB" uiK "3HAKOMCTBO C
udpoBoii 1abopatopuei mo
¢usuke. [Ipumeps! n3MepeHus
(GU3NIECKUX BETMYUH TPU TIOMOIIH
KOMITBIOTEPHBIX JTATYUKOB"

146

PuU3NYECKU IPAKTUKYM I10 TEME
"N3yueHne HepaBHOMEPHOTO
JBUKEHUSI C LIENIbIO ONPEIeTICHUS
MTHOBEHHOU ckopocTh"

147

PuU3NYECKU NPAKTUKYM IO TEME
"N3mepeHune yCKOpeHHUsl pH
MPSMOJIMHEHOM
PaBHOYCKOPEHHOM JIBHXKEHUU T10
HaAKJIOHHOM IIOCKOCTH" WIIH
"HccnenoBanue 3aBUCUMOCTH ITyTH
OT BPEMEHH IIPU PAaBHOYCKOPEHHOM
IBIKeHUN"

148

DuU3NYECKUH TPAKTUKYM 10 TEME
"N3mepeHue yCKkopeHus
CBOOOIHOTO ITafieHus" Win
"N3yueHue IBUKEHUS Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

149

DuU3NYECKU IPAKTUKYM I10 TEME
"N3yueHue NBUKEHHUS TeJa 10
OKPYXHOCTH C TIOCTOSIHHOM 1O
MOJYJIIO CKOPOCTBIO" MK
"HccnemoBaHue 3aBUCHMOCTH
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nepuoja oOpaleHuss KOHH4eCKOro
MasiTHUKA OT €ro napameTpos”

150

Pu3NYEeCKU IPAKTUKYM 110 TEME
"N3mepeHue paBHOJAEHCTBYIOIIEH
CHWJIBI IIPU JABM)KEHUU OpycKa 1o
HAKJIOHHOM IUIOCKOCTH" WIIN
"[IpoBepka runoTessbl 0
HE3aBHCHUMOCTHU BPEMEHU
JBUKEHMS OpyCcKa 10 HaKJIOHHOU
IUIOCKOCTH Ha 33JJaHHOE
paccTOsTHHUE OT €r0 Macchl"

151

Pu3NYEeCKU NPAKTUKYM IO TEME
"UccneqoBanyue 3aBUCUMOCTH CUJI
YIOPYrOCTH, BOSHUKAIOIIUX B
MpYyXKUHE U PE3UHOBOM o0pa3slie, OT
ux nepopmanun" wiam "Usyuenne
JBUKEHUS CUCTEMBI TEIl,
CBSA3aHHBIX HUTHIO, IEPEKUHYTON
yepe3 JErkuit 6J10K"

152

DuU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue korpdumreHTa
TPEHHUS 10 BEIMUYUHE YTIIOBOTO
ko3 durmenTa 3aBUCUMOCTH
Frp(N)" unu "UccnenoBanue
JBUKEHHS OpyCcKa Mo HaKIIOHHOM
MJIOCKOCTH C IEPEMEHHBIM

KO3 PUIIHEHTOM TpeHUs " HIu
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"N3yueHue IBUKEHUS Tpy3a HA
BaJly ¢ TpeHuem"

153

Pu3NYEeCKU IPAKTUKYM 110 TEME
"UccnenoBanue ycnoBuid
paBHOBECHS TBEPAOTO Tea,
HMMEIOIIETO OCh BpallleHus" Win
"KoHcTpynpoBaHue KpOHIITEIHOB
U pacy€T cuil ynpyroctu'" uiu
"N3ydyeHne ycToH4MBOCTH
TBEPAOTO TEJa, UMEIOLIErO
JI01aab OopHI"

154

Pu3NYEeCKU NPAKTUKYM IO TEME
"HU3Mmepenune uMmysbca Tesa mno
TOPMO3HOMY IyTH" WK
"M3mepeHue CUilbl TSITH, CKOPOCTH
MOJIEJTH IIEKTPOMOOHUIIS U
MOIITHOCTH CHUJIBI TSTH" MIIN
"CpaBHEHUE U3MEHEHUSI UMITYJIbCA
TeJla C UMITYJIbCOM CHJIbI" WK
"HccnenoBanue coxpaHeHUs
HMITYJIbCA MPU YIPYTOM
B3aumoieicteun" uinu "M3mepenue
KMHETUYECKOHN SHEPIruu Tea 1o
TOPMO3HOMY ITyTH"

155

Du3nYeCKU MPAKTUKYM I10 TEME
"N3y4ueHne H30TepMUIECKOTO
nporecca (peKOMEHOBaHO
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WCI0JIb30BaHUE ITU(POBOI
naboparopun)" wiu "M3ydueHue
M30XOPHOTO Tporiecca" uin
"N3yuenue uzobapuoro npouecca"
niu "[IpoBepka ypaBHEHUS
cocTostHUS"

156

PuU3NYECKU IPAKTUKYM I10 TEME
"Usmepenue ynenpHOM
TEII0EMKOCTH" WIN
"HccnenoBanue npoiecca
OCTBIBAHMUS BellecTBa" HIIH
"HUccnenoBanne agnadbaTHOTO
npouecca" unu "U3yuenue
B3aMMOCBSI3U SHEPTUU
MEXMOJIEKYJISIPHOTO
B3aMMOJICHCTBUS U TEMIIEPATYPHI
KUIIEHUS XUIKOCTEN"

157

DuU3NYECKUH TPAKTUKYM 10 TEME
"N3ydyeHnne 3aKOHOMEPHOCTEMN
HcnapeHus KUJIKOCTeN" uim
"U3mepeHue yaenbHOM TerIoThI
maBieHus apaa" unm "M3yuenue
CBOMCTB HACHIIIICHHBIX TTApOB" WK
"U3mepenue abCcoIOTHON
BJI&YKHOCTH BO3/yXa U OLICHKA
Macchl IapoB B MOMEIEHUN".
W3mepenue koa¢duirenta
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IOBCPXHOCTHOT'O HATSIKCHUS

158

Pu3N4EeCKU IPAKTUKYM 110 TEME
"HaOiroieHue peBparicHust
SHEPruM 3apsLKEHHOTO
KOHJIEHCATOpa B SHEPTHUIO
M3JIy4eHHS CBETOMOIA" WIIH
"N3ydyeHne npoTekaHus TOKa B
LIeTH, coeprKaIieii kKouaeHcatop"
niu "Pacnpenenenue pasHocTu
MOTEHIIMAJIOB (HANIPSDKEHUS) IPpU
MOCJIEIOBATEILHOM COE€IMHEHUU
KOHJIEHCAaTOPOB"

159

DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanye CMENIaHHOTO
COEIMHEHUS PE3UCTOPOB" MIH
"U3mepenue yneabHoro
COTNIPOTHUBIICHHUS MPOBOJTHUKOB" MITH
"UccnemoBanue 3aBUCHMOCTH CHUIIBI
TOKa OT HANPSDKCHUS IS JIaMITbI
HakaJauBaHus"

160

DuU3NYECKU IPAKTUKYM I10 TEME
"Habnronenue anekTpoausa" uim
"U3mepenue 3apsiia
OJIHOBAJICHTHOT'O MOHA" MJIN
"ccnemoBanue 3aBUCHMOCTH
CONIPOTHUBIIEHUS TEPMOPE3UCTOPA OT
teMrieparypbl” uian "CHsATHE BOJIBT-
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aMIIEpPHOI XapaKTepUCTUKU Auoa"

161

PesepBubriit ypok. O60011eHUE 1
CUCTEeMAaTH3aIMsI 3HAHHUIA 110 TeMe
"KunemaTtuka"

162

PesepBubrit ypok. O60011eHNE 1
CUCTEeMAaTH3aI¥sI 3HAHHUH 110 TeMe
"Tunamuka"

163

PesepBubrit ypok. O60011eHNE 1
CUcreMatTu3anus 3HaHUH 10 TEME
"CraTuka TBEpI0ro Tena"

164

Peseprubrit ypok. O6001eHNE 1
cucreMarmusanus 3HaHUH 10 TEME
"3aKOHBI COXpaHEHHS B MEXaHUKE"

165

PesepBubIit ypok. O6001eHNE 1
cUCTEeMaTH3alusl 3HaHU 10 TeMe
"OCHOBBI
MOJIEKYJISIPHOKUHETHYECKOU
Teopun"

166

PesepBubIit ypok. O6001eHNE 1
CHCTEMAaTU3alMs 3HaHUI 110 TEME
"Tepmoannamuka. TenaoBbie
MaIInHbBI"

167

PesepBuriit ypok. O600mIeHE 1
CUCTEeMAaTH3aIlHsl 3HAHHIA 110 TeMe

"ArperatHble COCTOSIHUSI BEIIECTBA.

®dazoBble IEpexoab”
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PesepBHriit ypok. O600IICHNE 1
168 | cucremaru3amnus 3HAHHIA IO TEME 1 1
"DnexkTpuueckoe mnojue"
Pesepubriit ypok. O60011eHuE 1
169 | cucremaru3amnus 3HAHHIA IO TEME 1 1
"TToCTOSIHHBIN 27eKTpUYECKUM TOK"
PesepBubrit ypok. O60011eHUE 1
170 | cucremarn3anws 3HAHWA 110 TEME 1 1
"Toku B pa3nuuHbIX cpenax”
OBIIEE KOJJMYECTBO YACOB I1O
I[MTPOTPAMME 170 150
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11 KJIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

Bcero
padoTbI

KoHTpoJbHbIE IIpakTH4eckue

padoTsI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTtejibHbIE

pecypchbl

BzanmoielicTBrE TOCTOSTHHBIX
MAarHuTOB U TTPOBOTHUKOB C
TOKOM. MaramTHOE II0JIE.
I'unoreza Ammnepa

BekTtop MarHUTHON MHIYKIWH.

[IpuHnun cyneprno3unun
MAarHUTHBIX Hojied. JIuauu
MarHUTHON MHIYKIUH

MarsuTHO€ 10Jie TPOBOTHUKA
¢ TokoM. OnbIT DpcTeaa

Cuna Amrepa, e
HaIpaBJIEHUE U MOTYJb

Pemrenue 3agau

[Tpumenenue 3akoHa Amrepa.
DIEeKTPOU3MEPUTEIbHbIE
PUOOPHI

Cuina Jlopenia, e€

HaIpPaBJIEHUE U MOIYJIb.
JIBH>KEHHE 3apsyKEHHOU
YaCTHUILbI B OJTHOPOJHOM
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MardHUTHOM IIOJIC
Pemenne 3amau 1
PaGora cunbl Jlopenma 1

10 Pemrenne 3amau 1
MarHuTHOE I10JI€ B BENIECTBE.

11 deppoMarHeTuky, napa- u 1
JaMarHeTUKU
OcCHOBHBIE CBOWCTBA

12 (beppoMarHeTuKoB. 1
[Ipumenenne
(heppoMarHeTHKOB
Pemrenue 3amay mo reme

13 " \ 1

MarauTtHoO€ IoJie
Pemrenue 3amay mo reme
14 " \ 1
MarauTHoOE IoJie
SIBiIeHME AINEKTPOMArHUTHOM

15 uHaykiuu. [ToTok BekTopa 1
MAarHuTHOW MHIYKIIUH

16 OJIC nHayKIMH 0

17 3aKOH 3JIEKTPOMarHuTHOM
unaykuuu Papanes 1

18 Buxpesoe anekTpuueckoe
noJie. Toxku dyko L

19 O/1C nnaykuuu B
JBUKYIIUXCS TIPOBOJHUKAX 1
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20

Pemenue 3amau

21

[IpaBuio Jlenna

22

NupyktuBHOCTH. Karymka
WHAYKTUBHOCTH B LEIH
MOCTOSIHHOT'O TOKa

23

Asnenue camounaykiuu. J/C
CaMOWHTyKIIHH

24

3Hepr1/m MargiuTHOTIO I10JIA
KaTylIKHU C TOKOM.
DJIEKTPOMAarHuTHOE TOJIe

25

Pemenue 3agau

26

O060011eHnEe U
cUcTeMaTu3anys 3HaHuH 110
Teme "DneKkTpoaruHamMuKa'

27

KonTtponbHas padoTa o Teme
"OnexkTpoauHaMuka"

28

KonebarensHas cucreMa.
CBo0OoaHbIe KOJIeOaHus.
I"apmonHuyeckue KoaeOaHus

29

Kunemarnueckoe u
JNHaAMHWYCCKOC OITMCAaHUC
Ko1e0aTeIbHbBIX I[BI/DKeHI/Iﬁ

30

DHepreTuyeckoe OMrcaHue.
BrIBO TMHAMHYECKOTO
OTIMCAHUS TAPMOHUYECKHUX
KOIeO0aHUU U3 UX
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OHEPICTUYCCKOTO U
KHMHEMAaTHYCCKOI'O OITMCaHusA

31

Amruutyna u gasza kosebaHui

32

[Tepuona u yacTora KoJieOaHUH.
[Tepuoa manbrx cBOOOAHBIX
KoJIeOaHUN MaTEeMaTUYECKOTO
MasTHUKa. [lepuon
CBOOOJTHBIX KOJIEOaHUH
MIPYKUHHOTO MassTHUKA

33

3aTyxaroiue KojJeOaHusl.
BreinyxeHHbie Koe0aHusl.
Pe3onanc

34

ABTOKOJIEOaHNA

35

Pemrenue 3agau

36

Ypok-koHpepeHus
"MexaHu4eckue KoJieOaHus B
MY3bIKaJIbHbIX HHCTpYMEHTAX"

37

O06o01enue u
CHCTEMAaTU3alMs 3HaHUH 10
TeMe "MexaHuueckue
Konebanus"

38

DNEeKTpOMAarHUTHBIC
koJieOanusa. KonebarenpHbIN
KOHTYD

39

®opmyna TomcoHna. CBs3b
aMIUIATY/IbI 3apsia
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KOHJIEHCATOpa C aMINIUTY 101
CHJIBI TOKA B K0JIeOaTeILHOM
KOHTYpE

40

3aKOH COXpaHEHUs SHEPTUHU B
AaeaILHOM KOJIe0aTeIbHOM
KOHTYypE

41

3aTyxatromue
AIIEKTPOMArHUTHBIE
KojeOaHus. BeiHyX/1IeHHBIE
AIIEKTPOMArHUTHBIE
Kosie0aHus

42

[Iepemennslit TOk. Pesucrop n
KOHJICHCATOP B LIENIN
IIEPEMEHHOTO TOKa

43

Karyiika nHIyKTUBHOCTH B
L[ENU IEPEMEHHOT0 TOKa

44

3axon Oma s
ANEKTPUIECKOM 1eTH
MePEMEHHOTO TOKa

45

MoIHOCTh MMEPEMECHHOI'O
TOKa. AMHJ’II/ITYI[HOC u
HeﬁCTBYIOHICC 3HAa4YCHUC CUJIbI
TOKa U HAIIPAKCHUA

46

Pe3oHaHc B anekTpuyeckoi
enu

47

Pemenue 3amau
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48

Wneanbublif TpanchopmaTop.
[IpousBoacTBo, nepenaya u
noTpebIeHNE YEKTPUIECKONH
SHEPrUu

49

DKOJIOTUYECKHE PUCKU ITPU
MIPOU3BOJICTBE
anekTpo3Hepruu. Kynerypa
HCIIOJIb30BAHUS
JJEKTPOIHEPTUH B
ITOBCETHEBHOMW KU3HU

50

Pemenue 3agau

51

Pemenue 3agau

52

O06o01menue u
cHCTeMaTH3amys 3HaHu| 110
Teme "DIeKTpOMarHuTHbIE
Koneoanus"

53

MexaHn4ecKue BOJIHBL.
XapaKTepuCTHUKU
MEXaHUYECKUX BOJH

54

CBolicTBa MEXaHHMYCSCKUX BOJIH

55

3ByK. XapaKTepUCTUKH 3BYKa

56

Nnudpas3Byk u yiabTpa3ByK.
[llymoBoe 3arpsizHeHHE
OKpYKaroLEen CpeJibl

57

Pemenue 3amau

58

9J'IeKTpOMaFHI/ITHHe BOJIHBI.
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N3nyyenune
AJIEKTPOMArHUTHBIX BOJIH

59

3Hepr1/m BJICKTpOMaFHI/ITHLIX
BoytH. CBoiicTBa
BHGKTpOMaFHI/ITHI)IX BOJIH

60

[IIxana 3n€KTpOMarHUTHBIX
BOJIH. [Ipumenenune
AJIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY

61

[IpuHIHIIBI panOCBA3U U
TeJIeBUIeHNA. Pagnostokarms.
DJIEKTPOMAarHuTHOE
3arpsI3HEHUE OKPYKarolen
Cpenbl

62

KonTtponbHas padoTa o Teme
"Konebanus u BoaHBI"

63

Cgert. 3aKOH NPSIMOJIMHEUHOTO
pacnpocTpaHeHus CBETa

64

Pemenne 3aJa4 Ha
IIPUMCHCHHEC 3aKOHA
HpHMOHHHCﬁHOFO
PacipoCTpaHCHUs CBCTA

65

Otpaxenue cBera. [1nockoe
3epkaino. Chepuyeckoe
3epKajo

66

HpeHOMHCHI/IC CB€Ta.
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AOGCONIOTHBIN 1
OTHOCHUTEJIbHBIN IMOKA3aTENb
npenomiieHus. [lonnoe
BHYTPEHHEE OTpaKEHUE.
[IpenenbHbIN yros noJHOTO
BHYTPEHHETO OTpaXKEHUS

67

Pemenne 3amau Ha
MPUMEHEHHE 3aKOHOB
OTpa)KeHI/ISI 158 HpCJ’[OMJ'[CHI/ISI
CBeTa

68

XoJ 1ydel B IpU3Me.
Hucnepcus cera. CoxXHBIN
cocraB Oenoro cera. L[peT

69

JInnzel. DokycHOE paccTOsIHUE
Y ONTUYECKAsi CHJIa JIMH3bI

70

[TocTpoenne n3oOpaxeHu B
JMH3aX ¥ UX CUCTEMaX.
YBeIUYCHUE JIMH3BI

71

Pemenue 3amay Ha
MIOCTPOCHUE N300paXKEHHIH,
MOJIy4aEMBIX C IIOMOIIBIO JINH3

72

I'ma3 kak onTuueckas cuctema

73

Pemenue 3anau. [Ipenens
MIPUMEHUMOCTH
reOMETPUUYECKON ONITUKHU

74

CKOpOCTL CBE€Ta N1 MCTObI €€
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U3MEpeHUs

75 Hucnepcus cera 1

76 WuTtepdepenmus crera 1
KorepeHTHBIC HCTOYHUKH.

77 Vcnosus HaOIIOACHHS 1
MaKCHMYMOB 1 MUHUMYMOB

78 Pemenue 3amau 1

79 [Ipumenenue naTeppepeHun

80 Judpakmnus cBeTa 0
JudpakuroHHas pemeéTka.

81 VYcnoBue HaOMIOAEHUS 1
TJIAaBHBIX MAKCUMYMOB

82 Pemenue 3amay 1

83 [TonnepedHOCTH CBETOBBIX
BoJH. [lonsipusanus cBera 1

84 Pemenue 3amay 1

85 CBeTOBBIC SIBJICHUS B IPUPOJIC 1
O06o01enue u

86 cUcTeMaTH3alus 3HaHUH 110 0
Teme "Ontuka"

87 KonTtponbHas paboTa o Teme
«OnTuka» 0
I'paHuIBl MPUMEHUMOCTH

88 KJ1aCCUYECKON MEXaHUKH. 1
3aKOHBI NIEKTPOIUHAMUKY U
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MPUHOHUIT OTHOCUTCIIBHOCTHU

89

[ToctynaTel cnennaibHOM
TEOPUU OTHOCUTEIHLHOCTH

90

[IpocTpaHCTBEHHO-BPEMEHHOU
unrtepsal. [IpeoOpa3zoBanus
Jlopenua. YcnoBue
MPUYUHHOCTH.
OTHOCHUTENBHOCTh
OJIHOBPEMEHHOCTH.
3ameJIeHHe BPEMEHU U
COKpAIeHUE JITTUHbI

91

DHeprus U UMITYJIbC
PENATUBUCTCKON YaCTULBI

92

CBs3b Macchl € SHEPTUEH U
HUMITYJIECOM PEISTUBUCTCKOM
YacTULIBI. DHEPrus MOKOs

93

PaBHOBecHOE TeIIOBOE
H3JIYUCHHC

94

3akoH cMmenienus Brna

95

I'unmoreza M. Ilitanka o
kBauTax. DoTOHEI

96

DHeprus U UMNynbc GpoToHa

97

®otorddext. OnbiTl A. T
CroneroBa. 3aKOHBI
¢dorordpdexra

98

VYpaBHeHue DiHIITEHA 17151
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dotorddekra. "Kpachas
rpanuna” gotordpdexra

99

HaBnenune cBera. OnbitTer I1. H.
JleGeneBa

100

BosHOBEIE CBOMCTBA YaCTHII

101

Bounsb! ne bpoiins. JlimuHa
BOJIHBI JIe bpoiins u pa3mepsl
o0JacTu JoKalu3aluu
JBIOKYIIEHCS] YaCTUIbI

102

KopnyckynsipHO-BOITHOBOM
IyaJln3M

103

Judpakuust 37eKTpOHOB Ha
KpHCTaiax

104

Cnenunduka n3mMepeHuii B
Mukpomupe. COOTHOIIECHUS
HeonpeaeIEHHOCTEN
I'eitzenbepra

105

Pemenue rpaduueckux 3amay

106

Pemenne pacqéTme 3aJa4

107

KonTtposnsHas pabora no
temam: "OcHoBel CTO",
"KopryckynsipHO-BOJIHOBOM
nyanusm"

108

OmBITHI 1O UCCIEOBAHUIO
cTpoeHus atoma. [ImanerapHas
Mozenb atoma Pesepdopna
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109

ITocrynater bopa

110

Buner ciekrpos. CriekTp
YPOBHEH DHEPTUU aTomMa
BOJOpOJA

111

CnoHTaHHOE H BBIHYXJICHHOC
H3JTy4CHUC CBCTA

112

Jlazep

113

Hyxionnast Mozens gapa
I'eiizen6epra-lBaneHko.
3aps ¥ MacCOBOE YHCIIO SAJIpa.
W3oTtonsl. PagnoakTHBHOCTD

114

3aKOH paIMOAKTUBHOTO
pacnana. CBoiicTBa
HMOHHU3UPYIOIIETO U3ITY4CHHUS.
Bnusinue pagnoakTUBHOCTH Ha
KUBBIE OPTaHU3MBI.
Ho3umerpus

115

DHeprus CBS3U HyKJIOHOB B
snape. Snepusie cunbl. Jledext
Macchl ajpa. SnepHbie
peakiuu. SlaepHbie peakTophl.
[IpoGnemsl ynpaBiseMoro
TEPMOSIIEPHOTO CUHTE3A.
DKOJIOTUYECKHE aCIEKThI
Pa3BUTHSA AEPHOMN SHEPTETUKU

116

MeTtoapl peructpanuu u
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HCCIIEA0BAHUS DIEMEHTAPHBIX
yactul. yHnameHTanbHble
B3auMOJeCTBUA. baprnoHsl,
ME30HBI U JICITOHBI.
[IpencraBnenue o
CrangaptHoit Moaenu. KBapk-
TJIFOOHHAS MOJIENb aJPOHOB

117

®du3uKa 3a npenenaMmu
CrannaptHoit monenu. TémHas
Matepus U TEMHas SHEPTHSL.
EnunctBo dusmueckoit
KapTUHBI MUPa

118

Dranbl pa3BUTHS ACTPOHOMMHU.
3HayeHHe aCTPOHOMUU

119

[IpumMeHUMOCTh 3aKOHOB
(bu3ukn 1151 00BSICHEHUS
MIPUPOJIBI KOCMUYECKUX
00BeKTOB. MeToan!
ACTPOHOMHUYECKUX
HUCCIIEIOBAHNI

120

CoBpeMeHHbIE ONITUYECKHE
TEJIECKOTIbI, PaJHOTEIECKOIIBI,
BHeaTMOC(epHas aCTPOHOMHUSI

121

Bup 3Bé3mHOrO0 Heba.
CozBe3nus, apkue 3BE37pbl,
IJIAHETHI, UX BHIANMOC
JIBMOKCHUE
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122

Conneunas cucrema. CoJHIE.
ConHeyHast aKTUBHOCTb.
Wcrounuk sneprun CosHua u
3BE3/

123

3BE3/1bl, UX OCHOBHBIE
XapakTepuCcTUKU. [lnarpaMma
"crnexTpajbHbIN Ki1ace —
CBETUMOCTD"

124

3Be3/06I TJIABHOU
MIOCJIENOBATEILHOCTH

125

Bnyrpennee ctpoenue 3BE3.
CoBpeMeHHbIE TPEICTABICHUS
0 TIPOUCXOKJICHUH 1
sposironny CoJtHIA U 3BE3 L.
OTanel )KU3HU 3BE30

126

Mineunsiit [Iyte — Hama
I'amaxTuka. TUne rajJaKkTHK.
UEpHbIe IBIPHI B SApax
raJIaKTHK

127

Bcenennas. Pacmiupenue
Bcenennoii. 3akon Xa60:ma.
Teopus bosbiioro B3pbiBa.
PenukroBoe n3znydenue

128

MacmtabHast CTpyKTypa
Bcenennoii. Meraranaktuka

129

Hepeménnsie mpobaembl
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aCTPOHOMHH

130

Pu3NYECKU NPAKTUKYM 110
teme "HccaemoBanne
MAarHUTHOTO IMOJIS IIOCTOSHHEIX
MarHuToB' MK
"UccmenoBanue CBONCTB
(dheppoMarHeTukoB" UK
"UccnenoBanne NeHCTBHS
IIOCTOSIHHOTO MarHuTa Ha
paMKy ¢ TOKoM"

131

Pu3nYeCcKUil NPAKTUKYM 110
teme "M3mepenune cuiibl
Awmnepa" nin "U3ydyenue
3aBUCHMOCTH CUJIbI AMIIEpa OT
CWJIBI TOKA" WIH
"OnpenesnieHue MarHUTHOM
WHJYKIMU Ha OCHOBE
u3MepeHus cuinl Ammepa"

132

DU3NYECKUH TPAKTUKYM I10
TeMe "UccrnenoBaHue sIBJIeHUS
ANIEKTPOMAarHUTHOM
WHJIYKIUU'" WIN
"Onpenenenrie MHAYKIUU
BUXPEBOTO MAarHUTHOTO TOJIS"

133

Pu3n4ecKuil IPaKTUKYM I10
teMe "MccaenoBanue sSBICHUS
camouHaykuuu" uimm "Coopka

[JOKYMEHT MOAMUCAH 3MEKTPOHHOW NMOAMMUCHIO
'mmHasusa (LIO) r. CyBopoBa, MBOY, banaliosa TaTbsiHa BukTopoBHa

16.11.23 08:24 (MSK)

Mpocras noanucb




MOJEIHU JIEKTPOMArHUTHOTO
reHeparopa"

134

Pu3NYECKU NPAKTUKYM 110
teMe "M3mepeHue nepuoaa
CBOOOTHBIX KOJIEOaHHH
HUTSHOTO U MPYXKHUHHOTO
MasiTHUKOB"

135

@u3NYECKU NPAKTUKYM T10
teme "[IpeobpazoBanue
SHEPTHUH B PY>KUHHOM
MasiTHUKe"

136

Pu3NYeCcKUil NPaKTUKYM 110
TeMe "VccnenoBanue
IIEPEMEHHOT0 TOKa Yepe3
MIOCJIE0BATEIBHO
COEIMHEHHBIE KOHAEHCATOP,
KaTyIIKy ¥ pe3ucTop’ win
"UccnenoBanue paboThI
HMCTOYHHKOB CBETA B LIETIH
MepEeMEHHOT0 ToKa"

137

Du3nYeCKUi IPAKTUKYM I10
teme "M3yueHue napameTpoB
3BYKOBOU BOJIHBI"

138

®u3nYeCcKUil MPAKTUKYM 10
teMe "M3mepeHne nokasaresns
IIPETIOMIIEHHUS CTEKIIA" WIH
"TTonmyyeHne n3o0paxxeHus B

[JOKYMEHT MOAMUCAH 3MEKTPOHHOW NMOAMMUCHIO
'mmHasusa (LIO) r. CyBopoBa, MBOY, banaliosa TaTbsiHa BukTopoBHa

16.11.23 08:24 (MSK)

Mpocras noanucb




CUCTEME U3 ILUIOCKOTO 3epKajia
U JIUH3EL"

139

Pu3NYECKU NPAKTUKYM 110
teMe "HccnenoBanue
3aBUCHUMOCTHU (POKYCHOTO
paccTosiHUA OT BelecTBa (Ha
MpUMepe XUAKUX JTUH3)" WK
"Uzmepenue GoKycHOTO
PacCcTOSIHUS PACCENBAIOIINX
JH3"

140

Pu3nYeCcKUil NPAKTUKYM 110
teMe "HaOmronenue
mudpakiun, HHTEpPEpEeHITI
U noJispu3anuu csera'

141

DU3NYECKUH TPAKTUKYM T10
teme "OnpeneneHue UMIyabca
Y DHEPTUU PEITUBUCTCKUX
gacTu1l (o pororpadusim
TPEKOB 3apsDKEHHBIX YaCTHI] B
MarHuTHOM moJie)"

142

Du3nYeCKUi IPAKTUKYM I10
Teme "M3mepeHue mocTossHHOM
[1nanka Ha oCHOBE
uccaenoanus porodddexra”
nmu "HccnenoBanue
3aBUCHMOCTH CHJIBI TOKA 4epe3
CBETOJIMOJI OT HalpsHKeHns"
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143

@u3NYECKU NPAKTUKYM 110
teme "HccnenoBanue cekTpa
pa3peKeHHOTO aTOMapHOI0
BOJIOPO/JIa U U3MEPEHUE
nocrosinHo¥ Punbepra"

144

@u3NYECKU NPAKTUKYM 110
teme "UccnenoBanue
pagroakTUBHOTO (PoHA ¢
WCIIOJIb30BaHUEM JI03UMeTpa"
niu "M3ydeHne norIoneHus
OeTa-4yacTuIl ATFOMUHIEM"

145

Pu3NYeCcKUil NPAKTUKYM 110
Teme "HabmromeHns 38€30HOTO
HeOa HEBOOPY)KEHHBIM TJ1a30M
C HCIOJIL30BaHUEM
KOMIBIOTEPHBIX MTPUIIOKEHU
JUTS OTIPEJICTICHUS TIOJIOKCHUS
HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3ausi CeBepHOTO
MoJIylmapus 1 sipkue 3BE3b1"
vy "HaOnaroaeHus B TeJIECKOII
JlyHbl, IaHET, TYMaHHOCTEH U
3BE3IHBIX CKOIJIEHUN"

146

O06006111EHNE U
cucreMaTu3anus 3HaHuu. Poib
(U3HUKYU ¥ aCTPOHOMUH B
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SKOHOMHYECKOH,
TEXHOJIOTHYECKOM,
COITMATBLHOM U STHYCCKOM
cdepax AesaTenbHOCTH
yeJioBeKa

147

O06o0menne n
cucreMarusanus 3HaHui. Poib
1 MECTO (PU3UKH U
ACTPOHOMHH B COBPEMEHHOM
Hay4YHOU KapTHHE MHpa

148

O6o0menue u
cucTtemMaTu3anus 3HaHui. Posb
(bu3uYecKoit TeOpuH B
hopmupoBaHUHT
MpEeACTABICHUHN 0 PU3nIeCKOn
KapTHUHE MHpa, MECTO
(buznyecKoil KapTUHBI MUpPA B
o011eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbBIX
MIpeJICTaBICHU O IPUPOIE

149

O0600611eHNE U
cucTeMaTu3alus 3HaHUH 110
TeMe "Kunematuka"

150

O0600611eHNE U
CHUCTEMATHU3AaIUA 3HAHUH T10
TeMe "Kunemaruka"

151

O06006111EHNE U
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cucTeMaTu3anus 3HaHuHU 110
teme "Jlunamuka"

152

O06o0061IeHNE 1
cHCTEeMaTH3aIus 3HaHUH 110
teme "Cratuka TBEpAOTrO
Tena"

153

O0600mmenue u
cHCTeMaTH3amys 3HaHuH 110
TeMe "3aKOHBI COXpPaHEHHUS B
MexaHuke"

154

O6o0menue u
CHUCTEeMaTH3als 3HaHUI 110
Teme "OCHOBBI MOJIEKYJISIPHO-
KUHETUYECKOU Teopun"

155

O06o01menue u
cHCTeMaTH3amnys 3HaHu| 110
teme "TepmoanHaMuka.
TenoBrle MalIHEBL"

156

O6o0menue u
cUCTeMaTH3alusl 3HAaHHUH 110
Teme "ArperatHbie COCTOSHUS
BemecTBa. PazoBbie
nepexonl"

157

O06o06muienne u
cucTeMaTH3alys 3HaHUH 1o
TeMe "DIeKTpudeckoe nose"

[JOKYMEHT MOAMUCAH 3MEKTPOHHOW NMOAMMUCHIO
'mmHasusa (LIO) r. CyBopoBa, MBOY, banaliosa TaTbsiHa BukTopoBHa

16.11.23 08:24 (MSK)

Mpocras noanucb




158

O06o061IeHNE 1
cHCTEeMAaTH3aIns 3HaHUH 110
TeMe "IlocTosTHHBIH
ANIEKTPUYECKHM TOK"

159

Oo6o06menne n
CHUCTEeMaTU3als 3HaHUI 10
teMe "Toku B pa3inuuHbIX
cpenax"

160

O0600mIeHne 1
cUCTeEMAaTHU3alus 3HAHWH 110
Teme "MarauTtHoe moJe"

161

PesepBubrIit ypok. O600meHne
U CUCTeMaTu3alysl 3HaHHUH 110
Teme "DIeKTpoMarHuTHas
UHAYKIUA"

162

PesepBubIil ypok. O600meHne
M CUCTEMAaTH3alis 3HAHUH 110
TeMe "MexaHnuecKkue
Konebanus"

163

PesepBHbIil ypok. O600meHne
U CUCTeMaTu3alus 3HaHHUH 110
TeMe "DJIeKTPOMAarHUTHBIE
Kojebanus"

164

PesepBHriit ypok. O6001IEHHE
¥ CHUCTEMAaTHU3alMs 3HAHUH 10
TeMe "MexaHnyecKue U
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AJIEKTPOMAarHUTHbIEC BOJTHBI"

165

Pesepubriit ypok. O600mieHNE
Y CUCTeMAaTH3aIlHsl 3HAHHH 110
teme "Onrtuka"

166

PesepubIit ypok. O600m1eHIE
U cucreMarui3anus 3HAHWH 110
teme "OcnoBbl CTO"

167

Pesepubriit ypok. O600meHne
U CUCTeMaTu3alus 3HaHUH 1o
teme "KopnyckynspHo-
BOJIHOBOM nyanu3m"

168

PeseprubrIit ypok. O600meHne
U CUCTeMaTu3alus 3HaHHUH 110
teme "®dusuka aroma"

169

PesepBubIil ypok. O600meHne
M CUCTEMAaTH3alis 3HAHUH 110
Teme "du3nka aTOMHOrO siapa
Y 3JIEMEHTapHBIX YacTuIl"

170

PesepBHbIil ypok. O600meHne
U cUCTeMaTH3alysl 3HaHHUH 110
TeMe "DIeMEeHThI
actpodu3uxu"

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

170

150
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
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